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Haell Af 1III ITaqll 

I III 
cagggggcgcttggtaaactcccgaatcaggctacgtgtaagctctacctgggtggtgag 

3361 + + + + + + 3420 

gtcccccgcgaaccatttgagggcttagtccgatgcacattcgagatggacccaccactc 

Apal 
Banll 
Bspl286l 
Bmgl I 

BseSI I Earl 

BsaHI ECOO109II I Sapl 

I Ml 1 

ccggacgccgtgcgccgggccctcgatatgctcttcgggcaattcaaagtaacaaaactc 

3421 + + + + + + 3480 

ggcctgcggcacgcggcccgggagctatacgagaagcccgttaagtttcattgttttgag 

sacii 
MspAlI I 

BsaWI BstDSI | I BtsI 

till I 
accggagccgcgggcaaagcacttgtggcggcggcagtggtcgaggtgtgtcaggcgcag 

3481 + + + + + + 3540 

tggcctcggcgcccgtttcgtgaacaccgccgccgtcaccagctccacacagtccgcgtc 

Pflll08l Ecil 
I I 

tcqctctgcctctccactggtcattcagtcgtagccgtccgccgagtctttcaccgcgtc 

3541 + + + + + + 3600 

agcgagacggagaggtgaccagtaagtcagcatcggcaggcggctcagaaagtggcgcag 

Eael 

Gdill BspGI 
I I 

aaagttgggaataaactggtccgggtagtggccgggaggtccagaaaaggggttgaagta 

3601 + + + + + + 3660 

tttcaacccttatttgaccaggcccatcaccggccctccaggtcttttccccaacttcat 

BsaWI 

BseRI BspEI Hin4l 

I I I 
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aaccgaaggcac \cctcaataaattgtagagttccaatgcctccggag |ctc 

3661 -A + + + — + 3720 

ttggcttccgtgcttgaggagttatttaacatctcaaggttacggaggcctcgcgccgag 

PstI Eael 
BplI I Earl Gdill 

Tthllll Sfcl [Hin4I Sapl BsrBI I 

I I I 1 I 1 

cgaggacgaggtctgcagagttaggatcgcctgacggggcgtaaatgaagagcggccagc 

3721 + + + + + + 3780 

gctcctgctccagacgtctcaatcctagcggactgccccgcatttacttctcgccggtcg 

BseRI 
Acelll 
Banll 

Bsal BsiHKAI 
BsaWI | Bspl286I 
Haell BspEI 1 Hin4I SacI 

I II II 

gccgccgatctgaaatgtcccgtccggacggagaccaagagaggagctcaccgactcgtc 

3781 + + + + + + 3840 

cggcggctagactttacagggcaggcctgcctctggttctctcctcgagtggctgagcag 

Smal BamHI 

BplI Aval I BstYI 

I III 
gttgagctgaatacctcgccctctgattttcaggtgagttataccctgcccgggggGGAT 

3841 + + + + + + 3900 

caactcgacttatggagcgggagactaaaagtccactcaatatgggacgggcccccCCTA 

Af III 

Smll 
Hindlll I 
BanI | I 

Banll I I I Nhel 

BsiHKAI | I I Bsp2 4I I 

Bspl286l | | I Dral 1 I Sfcl 

Hin4I SacI I Kpnl I I Pmel I I Bsal I Bsp24I 

I I I I I I ill II I 

CCGAGCTCGGTACCAAGCTTAAGTTTAAACGCTAGCC AGCTTGGGTCTCCCTATAGTGAG 

3901 + + + + + + 3960 

GGCTCGAGCCATGGTTCGAATTCAAATTTGCGATCGGTCGAACCCAGAGGGATATCACTC 

Banll 
BsiHKAI 
Bspl286l 

Vspl BtsI SacI 

I I ! 

TCGTATTAATTTCGATAAGCCAGTAAGCAGTGGGTTCTCTAGTTAGGCAGAGAGCTCTGC 

3961 + + + .+ + + 4020 

AGCATAATTAAAGCTATTCGGTCATTCGTCACCCAAGAGATCAATCGGTCTCTCGAGACG 

Ecil 
I 

TTATATAGACCTCCCACCGTACACGCCTACCGCCCATTTGCGTCAATGGGGCGGAGTTGT 

4021 + + + + + + 4080 

AATATATCTGGAGGGTGGCATGTGCGGATGGCGGGTAAACGCAGTTACCCCGCCTCAACA 

Aatll 

BanI BsaHl I 

I I I 

TACGACATTTTGGAAAGTCCCGTTGATTTTGGTGCCAAAACAAACTCCCATTGACGTCAA 

4081 + + + + + + 4140 

ATGCTGTAAAACCTTTCAGGGCAACTAAAACCACGGTTTTGTTTGAGGGTAACTGCAGTT 

Tat I 
I 

TGGGGTGGAGACTTGGAAATCCCCGTGAGTCAAACCGCTATCCACGCCCATTGATGTACT 

4141 +■ + + + + + 4200 

ACCCCACCTCTCAACCTTTAGGGGCACTCAGTTTGGCGATAGGTGCGGGTAACTACATGA 

BstDSI 
NCOl 

Styl BsaAI 
Ms II I SnaBI TatI 

II II 

GCCAAAACCGCATCACCATGGTAATAGCGATGACTAATACGTAGATGTACTGCCAAGTAG 

4201 + + + + + + 4260 

CGGTTTTGGCGTAGTGGTACCATTATCGCTACTGATTATGCATCTACATGACGGTTCATC 

Bgll 

TatI Bmrl Bsp24l I BsaHI 

II II 1 

GAAAGTCCCATAAGGTCATGTACTGGGCATAATGCCAGGCGGGCCATTTACCGTCATTGA 

4261 + + + + + "" + 4320 

CTTTCAGGGTATTCCAGTACATGACCCGTATTACGGTCCGCCCGGTAAATGGCAGTAACT 

Bsp2 4l 

Aatll I Ndel TatI Bgll 

II I It 
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CGTCAATAGGGG kcTTGGCATATGATACACTTGATGTACTGCCAAGTG STTT 

4321 + -— ■<--- + + --- + + 4380 

G C AG TT ATC C C C CGC ATG A AC CG T AT AC T ATG TG AAC T AC ATG ACGG T TC A C G G GTC AA A 

Taqll 
Aatll I 
BsaHI | | 
I I I 

ACCGTAAATAGTCCACCCATTGACGTCAATGGAAAGTCCCTATTGGCGTTACTATGGGAA 

4381 + + + + + + 4440 

TGGCATTTATCAGGTGGGTAACTGCAGTTACCTTTCAGGGATAACCGCAATGATACCCTT 

Aatll 

BsaHI I Bgll 

I I I 

CATACGTCATTATTGACGTCAATGGGCGGGGGTCGTTGGGCGGTCAGCCAGGCGGGCCAT 

4441 + + + + + + 4500 

GTATGCAGTAATAACTGCAGTTACCCGCCCCCAGCAACCCGCCAGTCGGTCCGCCCGGTA 

TTACCGTAAGTTATGTAACGCGGAACTCCATATATGGGCTATGAACTAATGACCCCGTAA 

4501 + + + + + + 4560 

AATGGCATTCAATACATTGCGCCTTGAGGTATATACCCGATACTTGATTACTGGGGCATT 

Af 1III 
Mlul 

Vspl Spel „ Hindi I 

I I II 

TTGATTACTATTAATAACTAGTCAATAATCAATGTCAACGCGTATATCTGGCCCGTACAT 

4561 + + + + + + 4620 

AACTAATGATAATTATTGATCAGTTATTAGTTACAGTTGCGCATATAGACCGGGCATGTA 

Hindi 
Bsp241 Accll 

Nrul BpulOI Hindlll Sail I I 

I I I 111 

CGCGAAGCAGCGCAAAACGCCTAACCCTAAGCAGATTCTTCATGCAATTcaagcttgtcg 

46 2l + + + + + + 4680 

GCGCTTCGTCGCGTTTTGCGGATTGGGATTCGTCTAAGAAGTACGTTAAgttcgaacagc 

Bsp24l 

Bglll Aflll I 

BstYI Smll I 

I I I 

acagatcttgggcgtggcttaagggtgggaaagaatatataaggtgggggtcttatgtag 

4681 + + + + + ' + 474 0 

tgtctagaacccgcaccgaattcccaccctttcttatatattccacccccagaatacatc 

BsiHKAI 
Bspl286I 
I 

ttttgtatctgttttgcagcagccgccgccgccatgagcaccaactcgtttgatggaagc 

4741 + + + + + + 4800 

aaaacatagacaaaacgtcgtcggcggcggcggtactcgtggttgagcaaactaccttcg 

BstDSI 

Banll Ncol 
BsiHKAI Sty I 

Bspl286l Nspl I 

Sad SphI I Bpml 

I II I 

attgtgagctcatatttgacaacgcgcatgcccccatgggccggggtgcgtcagaatgtg 

4801 + + + + + + 4860 

taacactcgagtataaactgttgcgcgtacgggggtacccggccccacgcagtcttacac 

Pf 111081 

Banll Bsal I 

Bspl286I Bsp24I| I 

I M I 

atgggctccagcattgatggtcgccccgtcctgcccgcaaactctactaccttgacctac 

4861 + + + + + + 4920 

tacccgaggtcgtaactaccagcggggcaggacgggcgtttgagatgatggaactggatg 

Psd 

Tthllll Eco57I| Sfcl 

Hin4l| Sfcl I I AlwNII 

Mmel || Bsp24I I II Ecil MspAlIIPstI 

III I I I I I ME 

gagaccgtgtctggaacgccgttggagactgcagcctccgccgccgcttcagccgctgca 

4921 + + + + + + 4980 

ctctggcacagaccttgcggcaacctctgacgtcggaggcggcggcgaagtcggcgacgt 

SacII Banll 
MspAlI] Bspl286I BstAPI 

BstDSI | | BpulOI I Btsl 

III II I 

gccaccgcccgcgggattgtgactgactttgctttcctgagcccgcttgcaagcagtgca 

4981 + + + + + + 5040 

cggtggcgggcgccctaacactgactgaaacgaaaggactcgggcgaacgttcgtcacgt 

Bsgl 
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Tthlllll Ec \ Hindi Muni I 

I / I 1 
gcttcccgCtcatccgcccgcgatgacaagttgacggctcttttggcacaatcggaLtct 

5041 + + + + + + 5100 

cgaagggcaagtaggcgggcgctactgttcaactgccgagaaaaccgtgttaacctaaga 

AlwNI 

Smal MspAlI BspMI 

Aval I Mmel PvuII BstYI I 

II I III 

ttgacccgggaacttaatgtcgtttctcagcagctgttggatctgcgccagcaggtttct 

5101 + + + + + + 5160 

aactgggcccttgaattacagcaaagagtcgtcgacaacctagacgcggtcgtccaaaga 

Tthlllll Xcml 

Ball Eco57I Dral Bsp24l I AlwNI I 

i I I III! 

gccctgaaggcttcctcccctcccaatgcggtttaaaacataaataaaaaaccagactct 

5X61 + + + + + + 5220 

cgggacttccgaaggaggggagggttacgccaaattttgtatttattttttggtctgaga 

BssHII 

BsaBI Bsp24I Tthlllll BssHII I 

i I I t I 

gtttggatttggatcaagcaagtgtcttgctgtctttatttaggggttttgcgcgcgcgg 

5221 + + + + + + 5280 

caaacctaaacctagttcgttcacagaacgacagaaataaatccccaaaacgcgcgcgcc 

Ahdl 
MspAlI 
HaelV 
Hin4I 

Taqll 1 1 Eco0109l 
Smal I I I BsiEI I 

Aval I III Bsal I Psp5II PflMI 

I I I I I II I I 

taggcccgggaccagcggtctcggtcgttgagggtcctgtgtattttttccaggacgtgg 

5281 + + + + + + 5340 

atccgggcccLggtcgccagagccagcaactcccaggacacataaaaaaggtcctgcacc 

BsmBI 
I 

taaaggtgactctggatgttcagatacatgggcataagcccgtctctggggtggaggtag 

5341 + + + + + + 5400 

atttccactgagacctacaagtctatgtacccgtattcgggcagagaccccacctccatc 

PstI 
Btsl I 

Sfcl I Bsbl PflllOSI 

II I 1 
caccactgcagagcttcatgctgcggggtggtgttgtagatgatccagtcgtagcaggag 

5401 + + + + + + 5460 

gtggtgacgtctcgaagtacgacgccccaccacaacatctactaggtcagcatcgtcctc 

Haell Sty I 

Eco47lII I Banl Eco0109I I 

III II 

cgctgggcgtggtgcctaaaaatgtctttcagtagcaagctgattgccaggggcaggccc 

5461 + + + + + + 5520 

gcgacccgcaccacggatttt tacagaaagtcatcgt tcgactaacggtccccgtccggg 

Taqll BsaAI 

I I 
ttggtgtaagtgtttacaaagcggttaagctgggatgggtgcatacgtggggatatgaga 

5521 + + + + + + 5580 

aaccacattcacaaatgtttcgccaattcgaccctacccacgtatgcacccctatactct 

Nsil 
i 

tgcatcttggactgtatttttaggttggctatgttcccagccatatccctccggggattc 

5581 + + + + + + 5640 

acgtagaacctgacataaaaatccaaccgatacaagggtcggtatagggaggcccctaag 

BciVI 
BsiHKAI 
Bspl286l 
BseSI 
ApaLI I 
BsaWI | I 
Drdll Bsgl I III Apol 

I II III I 

atgttgtgcagaaccaccagcacagtgtatccggtgcacttgggaaatttgtcatgtagc 

5641 + + + + + + 5700 

tacaacacgtct tggtggtcgtgtcacataggccacgtgaaccctt taaacagtacatcg 

BsmBI BsaHI BsmI 

ttagaaggaaatgcgtggaagaacttggagacgcccttgtgacctccaagattttccatg 

5701 + + + + -- + + 5760 

aatcttcctttacgcaccttcttgaacctctgcgggaacactggaggttctaaaaggtac 
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Apal 
Banll 
Bspl286I 
BstDSI 
Bmgl I 

BstXI BseSI I 

Nsil MslI I BsrDI I 

I II II 

cattcgtccataatgatggcaatgggcccacgggcggcggcctgggcgaagatatttctg 

576! + + + + + + 5820 

gtaagcaggtattactaccgttacccgggtgcccgccgccggacccgcttctataaagac 

Ms II Hael 
I I 
ggatcactaacgtcatagttgtgttccaggatgagatcgtcataggccatttttacaaag 

5821 + + + + + + 5880 

cctagtgattgcagtatcaacacaaggtcctactctagcagtatccggtaaaaatgtttc 

Ecil Banl Drdll 

I I I 

cgcgggcggagggtgccagactgcggtataatggttccatccggcccaggggcgtagtta 

5881 + + + + + + 5940 

gcgcccgcctcccacggtctgacgccatattaccaaggtaggccgggtccccgcatcaat 

AccI 

I 

ccctcacagatttgcatttcccacgctttgagttcagatggggggatcatgtctacctgc 

5941 + + + + + + 6000 

gggagtgtctaaacgtaaagggtgcgaaactcaagtctacccccctagtacagatggacg 

BspMI 
MspAlI I 

BspMI PVUII I 

I I I 

ggggcgatgaagaaaacggtttccggggtaggggagatcagctgggaagaaagcaggttc 

6001 + + + + + + 6060 

ccccgctacttcttttgccaaaggccccatcccctctagtcgacccttctttcgtccaag 

Apal 
Banl I 
Bspl286I 

MspAlI BsrFI Bmgl I 

BpulOI PvuII HgiEIII BseSI I 

II I I II 

ctgagcagctgcgacttaccgcagccggtgggcccgtaaatcacacctattaccgggtgc 

6061 + + + + + + 6120 

gactcgtcgacgctgaatggcgtcggccacccgggcatttagtgtggataatggcccacg 

MspAlI 
PvuII 
PstI [ 

Acelll Sfcl I I BpulOI 

I III I 

aactggtagttaagagagctgcagctgccgtcatccctgagcaggggggccacttcgtta 

6121 + + + + + + 6180 

ttgaccatcaattctctcgacgtcgacggcagtagggactcgtccccccggtgaagcaaC 

Nspl Nspl Ecil Hael I 

II 11 
agcatgtccctgactcgcatgttttccctgaccaaatccgccagaaggcgctcgccgccc 

6181 + + + + + + 6240 

tcgtacagggactgagcgtacaaaagggactggtttaggcggtcttccgcgagcggcggg 

BstAPI Bsal Ecil 

I I I 

agcgatagcagttcttgcaaggaagcaaagtttttcaacggtttgagaccgtccgccgta 

6241 + + + + + + 6300 

tcgctatcgtcaagaacgttccttcgtttcaaaaagttgccaaactctggcaggcggcat 

RleAI 

Nspl Taqll Acellll 

SphI Tthlllll BstEII Aarlll 

I I I I 1 I 

ggcatgcttttgagcgtttgaccaagcagttccaggcggtcccacagctcggtcacctgc 

6301 + + + + + + 6360 

ccgtacgaaaac tcgcaaac tggt tcgtcaaggtccgccagggtgtcgagccagtggacg 

BspMI BseRI 
I I 

tctacggcatctcgatccagcatatctcctcgtttcgcgggttggggcggctttcgctgt 

6361 + + + + + + 6420 

agatgccgtagagctaggtcgtatagaggagcaaagcgcccaaccccgccgaaagcgaca 

BspGI 

BsiHKAI I BstDSI EcoOl09I 

Bspl28 6I 1 Bcgl I PspSII 

II II i 

acggcagtagtcggtgctcgtccagacgggccagggtcatgtctttccacgggcg.caggg 

6421 + + + + + + 6480 
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6481 



6541 



tgccgtcatcag igagcaggtctgcccggtcccagtacagaaaggtgcc Iccc 

Hael 
MSCI 

Bcal BssHII Eael 1 

1 1 I ' 

tcctcgtcagcgtagtctgggtcacggtgaaggggtgcgctccgggctgcgcgctggcca 

, . + + h + 6540 

aggagcagtcgcatcagacccagtgccacttccccacgcgaggcccgacgcgcgaccggt 

BsrFI 
Haell I 
Bbsl! I 
Eco47III t i I 

Smll Bce83l I I I I Eco57l 

1 I I I I I I 

gggtgcgcttgaggctggtcctgctggtgctgaagcgctgccggtcttcgccctgcgcgt 

. i + + 1- + 6600 

cccacgcgaactccgaccaggacgaccacgacttcgcgacggccagaagcgggacgcgca 



DrdI 

BstDSI I SacII 
Eael Ncol I MspAlI I BssHII 

Gdill Styl | BspGI BstDSI I I Styl I 

I II I III 11 

cggccaggtagcatttgaccatggtgtcatagtccagcccctccgcggcgtggcccttgg 

660 i + - + + + + + 6660 

gccggtccatcgtaaactggtaccacagtatcaggtcggggaggcgccgcaccgggaacc 

BseRI 
BSSSI 
Haell 
BsaHI I 
Narl I 

Styl Banl I I I I BtsI 

I III.. 

cgcgcagcttgcccttggaggaggcgccgcacgaggggcagtgcagacttttgagggcgt 

6661 + + + + + + 6720 

gcgcgtcgaacgggaacctcctccgcggcgtgctccccgtcacgtctgaaaactcccgca 

Bsal Hin4l EcoOl09I 

I I 1 

agagcttgggcgcgagaaataccgattccggggagtaggcatccgcgccgcaggccccgc 

6721 + + + + + + 6780 

tctcgaacccgcgctctttatggctaaggcccctcatccgtaggcgcggcgtccggggcg 

Eael 
Gdill 
Banll 
BsiHKAI 
Bspl286I 

Bsal SacI 
BsmI BssSI Xcml I I SexAI 

II III I 

agacggtctcgcattccacgagccaggtgagctctggccgttcggggtcaaaaaccaggt 

678! + + + + + + 6840 

tctgccagagcgtaaggtgctcggtccactcgagaccggcaagccccagtttttggtcca 

Hin4I 
BsrFI I 
I I 

ttcccccatgctttttgatgcgtttcttacctctggtttccatgagccggtgtccacgct 

6841 + + + + + + 6900 

aagggggtacgaaaaactacgcaaagaatggagaccaaaggtactcggccacaggtgcga 

Bce83I 
BsrBI 
Aval I 

BstZ17l Hael Smll I 

Accll Smll StuI Xhol 1 
II t III 

cggtgacgaaaaggctgtccgtgtccccgtatacagacttgagaggcctgtcctcgagcg 

, i + + + 6960 

gccactgcttttccgacaggcacaggggcatatgtctgaactctccggacaggagctcgc 

SacII 
MspAlI I 
BstDSI I I 

BseRI] II Hin4 ^ Bs P°^ 

I I I I 

gtgttccgcggtcctcctcgtatagaaactcggaccactctgagacaaaggctcgcgtcc 

6961 + + + + + + 7020 

cacaaggcgccaggaggagcatatctttgagcctggtgagactctgtttccgagcgcagg 

Hael BsaXI BsiEl Bpml 

I I I 1 

aggccagcacgaaggaggctaagtgggaggggtagcggtcgttgtccactagggggtcca 

7021 + + + + + 1 

tccggtcgtgcttcctccgattcaccctccccatcgccagcaacaggtgatcccccaggt 



6901 
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\ Nspl 
; Bbs I 
PshAI 
Af 1III ! 
BspLUllI! I Earl 
1 ! I ! 
ctcgctccagggtgtgaagacacatgtcgccctcttcggcatcaaggaaggtgattggtt 

7081 + + + + + + 7140 

gagcgaggtcccacacttctgtgtacagcgggagaagccgtagttcct tccactaaccaa 

BsaAI 
Pmll 

Hael I Eco57I 
I I I 

tgtaggtgtaggccacgtgaccgggtgttcctgaaggggggctataaaagggggtggggg 

7141 + + + + + + 7200 

acatccacatccggtgcactggcccacaaggacttccccccgatattttcccccaccccc 

Pf 1MI 

MspAlI I Seal 
Earl PvuII I TatI i 

I II II 

cgcgttcgtcctcactctcttccgcatcgctgtctgcgagggccagctgttggggtgagt 

7201 + + + + + + 7260 

gcgcaagcaggagt gaga gaaggcgtagcgacagacgctcccggtcgacaaccccac tea 

actccctctgaaaagcgggcatgacttctgcgctaagattgtcagtttccaaaaacgagg 

7261 + + + + + + 7320 

tgagggagacttttcgcccgtactgaagacgcgattctaacagtcaaaggtttttgctcc 

Sacll 

MspAlII Eael 
BseRl BstDSI 1 | Gdill 

I III I 

aggatttgatat tcacctggcccgcggtgatgcctttgagggtggccgcatccatctggt 

7321 + + + + + + 7380 

tcctaaactataagtggaccgggcgccactacggaaactcccaccggcgtaggtagacca 

Hindlll Mrael 
I I 

cagaaaagacaatctttttgttgtcaagcttggtggcaaacgacccgtagagggcgttgg 

7381 + + + + + + 7440 

gtcttttctgttagaaaaacaacagttcgaaccaccgtttgctgggcatctcccgcaacc 

BssHII Bsgl 
BsiEI I Eael I 

Pvul I Gdilll 
Nrul I I Sty I I I 
lit III 
acagcaacttggcgatggagcgcagggtttggtttttgtcgcgatcggcgcgctccttgg 

7441 + + + + + + 7500 

tgtcgttgaaccgctacctcgcgtcccaaaccaaaaacagcgctagccgcgcgaggaacc 

BsaAI BssHII 
I I 

ccgcgatgtttagctgcacgtattcgcgcgcaacgcaccgccattcgggaaagacggtgg 

7501 + + + + + + 7560 

ggcgctacaaatcgacgtgcataagcgcgcgttgcgtggcggtaagccctttctgccacc 

BslHKAI 
Bspl286l 
BseSI 
ApaLI 
BstAPI 

Drain 
Bspl286l 
SexAI 

Bmgl I Ml! Sac I I 

BseSI | || | | MspAlII Hindi 

Banll I till BstDSI II Tthllll I 

III fill III I I 

tgcgctcgtcgggcaccaggtgcacgcgccaaccgcggttgtgcagggtgacaaggtcaa 

7561 + + + + + + 7620 

acgcgagcagcccgtggtccacgtgcgcggttggcgccaacacgtcccactgt tccagt t 

BsiEI 
Eael 
EagI 
Gdill 

Bsgl Haell BspGI NotI 

I III 
cgctggtggctacctctccgcgtaggcgctcgttggtccagcagaggcggccgcccttgc 

7621 + + + + -+ + 7680 

gcgaccaccgatggagaggcgcatccgcgagcaaccaggtcgtctccgccggcgggaacg 

BsmBI BstDSI 
I I 
gcgagcagaatggcggtagggggtctagctgcgtctcgtccggggggtctgcgtccacgg 

7681 + +■ + + + + 7740 

cgctcgtcttaccgccatcccccagatcgacgcagagcaggccccccagacgcaggtgcc 
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Smal 

Aval I BssHII 
taaagaccccgggcagcaggcgcgcgtcgaagtagtctatcttgcatccttgcaagtcta 

7741 + + + + + + 7800 

atttctggggcccgtcgtccgcgcgcagcttcatcagatagaacgtaggaacgt tcagat 

BstDSI 
EcoOl09I I 
BssHII PspBlI Ncol 

Haell BssHII 1 SanDI Styl 

| II I 1 

gcgcctgctgccatgcgcgggcggcaagcgcgcgctcgtatgggttgagtgggggacccc 

7801 + + + + + + 7860 

cgcggacgacggtacgcgcccgccgttcgcgcgcgagcatacccaactcaccccctgggg 

PflMI TT . . T 

Taqll I Nspl Hin4l 

I I > 1 

atggcatggggtgggtgagcgcggaggcgtacatgccgcaaatgtcgtaaacgtagaggg 

7861 + + + + + + /S20 

taccgtaccccacccactcgcgcctccgcatgtacggcgtttacagcatttgcatctccc 

SacII 

Banll MspAlII 
Bspl286I Bpli BstDSI I 1 BssHII 

1 I lilt 

gctctctgagtattccaagatatgtagggtagcatcttccaccgcggatgctggcgcgca 

7921 + + + + + + 7980 

cgagagactcataaggttctatacatcccatcgtagaaggtggcgcctacgaccgcgcgt 

BsaAI BseRI Taqll 

I 1 1 

cgtaatcgtatagttcgtgcgagggagcgaggaggtcgggaccgaggttgctacgggcgg 

7981 + + + + + + 8040 

gcattagcatatcaagcacgctccctcgctcctccagccctggctccaacgatgcccgcc 

Mmel Nspl 
Bbsl i Mmel I Eco57I 

II II I 

gctgctctgctcggaagactatctgcctgaagatggcatgtgagttggatgatatggttg 

8041 + + + + + + 8100 

cgacgagacgagccttctgatagacggacttctaccgtacactcaacctactataccaac 

Bsal 

Bbsl BsaHI I 
1 I 1 

gacgctggaagacgttgaagctggcgtctgtgagacctaccgcgtcacgcacgaaggagg 

81 01 + + + + + + 8160 

ctgcgaccttctgcaacttcgaccgcagacactctggatggcgcagtgcgtgcttcctcc 

Bsgl Acelll BspMI 

Hindi | BstEII I DrdI I 

It II II 

cgtaggagtcgcgcagcttgttgaccagctcggcggtgacctgcacgtctagggcgcagt 

8161 + + + + + + 8220 

gcatcctcagcgcgtcgaacaactggtcgagccgccactggacgtgcagatcccgcgtca 

BspGI 

agtccagggtttccttgatgatgtcatacttatcctgtcccttttttttccacagctcgc 

8221 + + + + + + 8280 

tcaggtcccaaaggaactactacagtatgaataggacagggaaaaaaaaggtgtcgagcg 

Seal 

Acelll Earl TatI I 

1 111 
ggttgaggacaaactcttcgcggtctttccagtactcttggatcggaaacccgtcggcct 

8281 + + + + + + 8340 

ccaactcctgtttgagaagcgccagaaaggtcatgagaacctagcctttgggcagccgga 

Nspl Hindi Bgll 

I 1 I 

ccgaacggtaagagcctagcatgtagaactggttgacggcctggtaggcgcagcatccct 

8341 + + + + + + 8400 

ggcttgccattctcggatcgtacatcttgaccaactgccggaccatccgcgtcgtaggga 

Taqll 
RleAI I 
BsaWI | I 
Bgll BspEI I I 
I til 

tttctacgggtagcgcgtatgcctgcgcggccttccggagcgaggtgtgggtgagcgcaa 

8401 + + + + + It 8460 

aaagatgcccatcgcgcatacggacgcgccggaaggcctcgctccacacccactcgcgtc 

Ecil 
I 

aggtgtccctgaccatgactttgaggtactggtatttgaagtcagtgtcgtcgcatccgc 
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8461 +-- >-- + + + +-■ / + 8520 

tccacagggacL ictgaaactccatgaccataaacttcagtcacagcagt y c/aggcg 

cc tgc tcccagagcaaaaagtccgtgcgct tt ttggaacgcggat t tggcagggcgaagg 

8521 + + + + + + 8580 

ggacgagggtctcgt ttt tcaggcacgcgaaaaacct tgcgcc taaaccgtcccgcttcc 

ECO010 9I 
PspBII 

Earl SanDl 
1 I 
tgacatcgttgaagagtatctttcccgcgcgaggcataaagttgcgtgtgatgcggaagg 

8581 + + + + + + 8640 

actgtagcaacttctcatagaaagggcgcgctccgtatttcaacgcacactacgccttcc 

BsiHKAI 

Banl Bspl286l 
I I 
g tec cggcacctcggaacggttgttaat Lace tgggcggcgagcacgatctcgtcaaagc 

8641 + + + + + + 8700 

cagggccgtggagcc ttgccaacaat taatggacccgccgc tcgtgctagagcagt t teg 

RlGAI 
I 

cgttgatgttgtggcccacaatgtaaagttccaagaagcgcgggatgcccttgatggaag 

8701 + + + + + + 8760 

gcaactacaacaccgggt'gttacatttcaaggttcttcgcgccctacgggaactaccttc 

BsiHKAI 
Bspl286l 
Banll Ban I I 

BsiHKAI Bspl286l 
Bspl286I Bpull02I I 

Pflll08l Sad Earl I I 

Eco57l I Acelll I Sapl I I 

II I 'I I I I 

gcaattttttaagttcctcgtaggtgagctcttcaggggagctgagcccgtgctctgaaa 

8761 + + + + + + 8820 

cgttaaaaaattcaaggagcatccactcgagaagtcccctcgactcgggcacgagactt t 

Bmrl 
Apal | 
Ban 1 1 1 
Bspl2 86 I I 

Mmel I I Banl I 

Bmgl I I I BsiHKAI 
BseSI I I I Bspl286I 
ECO0109I I I I I Sad 
I I I II I 
gggcccagtctgcaagatgagggttggaagcgacgaatgagctccacaggtcacgggcca 

8821 + + + + + + 8880 

cccgggtcagacgtcctactcccaaccttcgctigcttactcgaggtgtccagtgcccggt 

ECOO109I 

PspSlI Hael 
Sse8647l MscI 
BspMI Aarl Nrul I Eael I 

I III II 

ttagcatttgcaggtggtcgcgaaaggtcctaaactggcgacctatggccattttttctg 

8881 + + + + + + 8940 

aatcgtaaacgtccaccagcgctttccaggatttgaccgctggataccggtaaaaaagac 

MspAlI styl 
I I 

gggtgatgcagtagaaggtaagcgggtcttgt tcccagcggtcccatccaaggttcgcgg 

8941 + + + + + + 9000 

cccactacgtcatct tccattcgcccagaacaagggtcgccagggtaggttccaagcgcc 

Bsal Ecil Real Acelll 

! Ill 
ctaggtctcgcgcggcagtcactagaggctcatctccgccgaacttcatgaccagcatga 

9001 + + + + + + 9060 

gatccagagcgcgccgtcagtgatctccgagtagaggcggcttgaagtactggtcgtact 

BstAPi 
Bspl2861 
BssSI I 

Bmgl I I I Pf 111081 

BseSI I | f EcoO109l Bsal I BsmBI 

I I I I i III 

agggcacgagctgct tcccaaaggcccccatccaagtataggtctctacatcgtaggtga 

9061 + + + + + + 9120 

tcccgtgctcgacgaagggtttccgggggtaggttcatatccagagatgtagcatccact 

BsaXI 
Alol I 

BsiEI BstYII 
pvul UbaLI I Muni 

I II I 

caaagagacgctcggtgcgaggatgcgagccgatcgggaagaactggatctcccgccacc 



FIGURE 28 



9121 + -- }-- + + +-- / + 9180 

gtttctctgcga^ icgctcc tacgctcggc tagcccttcttgacctagaggy cggtgg 

PflMI BseRI BssSI 

I I I 

aattggaggagtggctattgatgtggtgaaagtagaagtccctgcgacgggccgaacact 

9181 + + + + + + 9240 

t taacc tec tcaccgataact acaccactt teat cttcagggacgctgcccggcttgtga 

BsiHKAI 
Bspl286I 
Bsgl I 

Seal BseSI 1 I 

TatI t ApaLI | I I BsrGI 

Fspl I I MspAlI I Ml TatI 

ill i i i m i 

cgtgctggcttttgtaaaaacgtgcgcagtactggcagcggtgcacgggctgtacatcct 

9241 + + + + + + 9300 

gcacgaccgaaaacatttttgcacgcgtcatgaccgtcgccacgtgcccgacatgtagga 

BssSI Banll 
EcoNI Hindi BsiEI Apol Bspl286I 

III II 
gcacgaggttgacctgacgaccgcgcacaaggaagcagagtgggaatt tgagcccctcgc 

9301 4- + + + + + 9360 

cgtgctccaactggactgctggcgcgtgt tcct tcgtctcaccct taaactcggggagcg 

Aval 
Smll 

Bbsl Tthlllll Xhol 
I I I 
c tggcgggt t tggctggtggtcttc tact teggctgettg tcct tgaccgtctggctgct 
936X + + + + + + 9420 

gaccgcccaaaccgaccaccagaagatgaagccgacgaacaggaactggcagaccgacga 

Banll Mmel 

BsaXI Bspl286l BspGI I BssHII 

I I I I I 

cgaggggagt tacggtggatcggaccaccacgccgcgcgagcccaaagtccaga tgtccg 

9421 + + + + + + 9480 

gctcccctcaatgccacctagcctggtggtgcggcgcgctcgggtttcaggtctacaggc 

BstDSI 
Ncol 

BsiEI Acelll Styl PflMI 

I I II 

cgcgcggcggtcggagct tgatgacaaca tcgcgcagatgggagctgtccatggtctgga 

9481 + + + + + + 9540 

gcgcgccgccagcctcgaactactgttgtagcgcgtctaccctcgacaggtaccagacct 

BsaHI 
Sacll 
MspAl I 
BstDSI I 
Banll I I 
BsiHKAI I I 
Bspl286l I | 



Sfcl 
Banll | 
BsiHKAI I 
Bspl286I IPstI 
Sad I I I I Bpml BspMI Sad fSbfl 
I I I 1 I I I ill 



gctcccgcggcgtcaggtcaggcgggagctcctgcaggtttacctcgcatagacgggtca 

9541 + + + + + + 9600 

cgagggcgccgcagtccagtccgccctcgaggacgtccaaatggagcgtatctgcccagt 

Xcml 
AlwNI I 

BstYI PflMI I BsaHI 

I . II 1 

gggcgcgggctagatccaggtgatacctaatttccaggggctggttggtggcggcgtcga 

9601 + + + + + + 9660 

cccgcgcccgatctaggtccactatggattaaaggtccccgaccaaccaccgccgcagct 

Sacll 
MspAl 1 1 
BstDSI | ) Kpnl 
Hin4I Baell 11 BanI I Bael 

I I ! II II I 

tggcttgcaagaggccgcatccccgcggcgcgactacggtaccgcgcggcgggcggtggg 

9661 + + + + + + 9720 

accgaacgttctccggcgtaggggcgccgcgctgatgccatggcgcgccgcccgccaccc 

Sacll Nsil 
MspAlI I HaelV | Banll 

BstDSI t I Styl Hin4I ! Bspl286I 

IN I II I 

ccgcgggggtgtccttggatgatgcatctaaaagcggtgacgcgggcgagcccccggagg 

9721 + + + + + + 9780 

ggcgcccccacaggaacctactacgtagattttcgccactgcgcccgctcgggggcctcc 
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Acelll 
BssHII 



Banll \ Haell !• / 

BsaWI ; Bspl2 86l BsaHI I I 

Bspl286I Bmgl j Narl I I 

BspEl BseSl I Banll ! I 

! El II II 

tagggggggctccggacccgccgggagagggggcaggggcacgtcggcgccgcgcgcggg 

9781 + + + + + + 9840 

atcccccccgaggcctgggcggccctctcccccgtccccgtgcagccgcggcgcgcgccc 

AlwNI BssHII 
1 I 

caggagc tggtgctgcgcgcgtaggt tgc tggcgaacgcgacgacgcggcggt tgatctc 

9841 + + + + + + 9900 

gtcctcgaccacgacgcgcgcatccaacgaccgcttgcgctgctgcgccgccaactagag 

Apal 
Banll 

Haell Bspl286l 
BsaHI I Bmgl I 

Narl I BseSl I 

Banll | Bbsl I I Smll 

III III I 

ctgaatc tggcgcctctgcgtgaagacgacgggcccggtgagcttgagcc tgaaagagag 

9901 + + + + + + 9960 

gact tagaccgcggagacgcac t tctgctgcccgggccac tcgaactcggactt tc tctc 

Bce83l ' Hindi Bsgl 

I I I 

ttcgacagaatcaatttcggtgtcgttgacggcggcctggcgcaaaatctcctgcacgtc 

9961 + + + + + + 10020 

aagctgtcttagttaaagccacagcaactgccgccggaccgcgttttagaggacgtgcag 

HaelV Eael Bglll 
BsmBI Hin4I Gdill Earl BstYI 

I II II 

tcctgagttgtc ttgataggcga tct cggccatgaac tgc tcgatctcttcctcctggag 

10021 + + + + + + 10080 

aggactcaacagaac tat ccgctagagccggtacttgacgagctagagaaggaggacctc 

BstDSI 

Bpml Mmel Acelll 
I I I 

atctccgcgtccggctcgctccacggtggcggcgaggtcgttggaaatgcgggccatgag 

10081 + + + + + + 10140 

tagaggcgcaggccgagcgaggtgccaccgccgctccagcaacct t tacgcccggtactc 

Hael AccI 
Stul Sfcl | 

I I I 

c tgcgagaaggcgt tgaggcc tccctcgt tccagacgcggctgtagaccacgcccccttc 

10141 + + + + + + 10200 

- gacgctc ttccgcaac tccggagggagcaaggtctgcgccgacatctggtgcgggggaag 

BsaAI 
Pmll 

Banll 
BsiHKAI 
Bspl286l 

BssHII Aarl BspMI Sad 

I III 
ggcatcgcgggcgcgcatgaccacctgcgcgagattgagctccacgtgccgggcgaagac 

10201 + + + + + + 10260 

ccgtagcgcccgcgcgtactggtggacgcgctctaactcgaggtgcacggcccgcttctg 

Haell 

Bbsl AlwNI [ 

I I I 

ggcgtagtttcgcaggcgctgaaagaggtagttgagggtggtggcggtgtgttctgccac 

10261 + + + + + + 10320 

ccgcatcaaagcgtccgcgactttctccatcaactcccaccaccgccacacaagacggtg 

Smll 

EcoRV Hael | 

TatI Bce83I 1 Styl Stul I 

I I I I I I 

gaagaagtacataacccagcgtcgcaacgtggat tcgt tgatatcccccaaggcctcaag 

10321 + + + + + + 10380 

ct tcttcatgtattgggtcgcagcgt tgcacc taagcaac tatagggggttccggagttc 

BstDSI 
NCOI 

Styl Pflll08l 
Haell | Hael | BstDSI Bmrl BssHII 

(lilt II 

gcgctccatggcctcgtagaagtccacggcgaagttgaaaaactgggagttgcgcgccga 

10381 + + + + -+ + 10440 

cgcgaggtaccggagcatcttcaggtgccgcttcaacttt ttgaccctcaacgcgcggct 

Hindi 

Hpal Banll 
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BseRI I i BsiHKAI j 

Bpml I I " Bspl2 86l 

BseRI I t BsaXI Bbsl SacI Tthllll 

I I I 1 II 1 

cacggttaactcctcctccagaagacggatgagctcggcgacagtgtcgcgcacctcgcg 

10441 + + + + + + 10500 

gtgccaattgaggaggaggtcttctgcctactcgagccgctgtcacagcgcgtggagcgc 

EcoOl09I BseRI EcoO!09I 

Sfcl I Earl I Earl I 

111! II 
ctcaaaggctacaggggcctcttcttcttcttcaatctcctcttccataagggcctcccc 

10501 + + + + + + 10560 

gagtttccgatgtccccggagaagaagaagaagttagaggagaaggtattcccggagggg 

ttcttcttcttctggcggcggtgggggaggggggacacggcggcgacgacggcgcaccgg 

10561 + + + + + + 1°620 

aagaagaagaagaccgccgccaccccctcccccctgtgccgccgctgccgccgcgtggcc 

Hindi SacII 
ACCI | MspAlII 
BsiEI I Haell BstDSI I I 

Sail | |Eco47lII I Bsp24l E II Bsal 

ill II Ell! I 

gaggcggtcgacaaagcgctcgatcatctccccgcggcgacggcgcatggtctcggtgac 

10621 + + + + + + 10680 

ctccgccagctgtttcgcgagctagtagaggggcgccgctgccgcgtaccagagccactg 

BsiEI 
Mmel 
Eael I 
Eagl I 

Gdill | Bbsl 
Bsp24I I ] BsaHI | 

III El 

ggcgcggccgttctcgcgggggcgcagttggaagacgccgcccgtcatgtcccggttatg 

10681 + + + + + + 10740 

ccgcgccggcaagagcgcccccgcgtcaaccttctgcggcgggcagtacagggccaatac 

BciVI Haell Nsil Muni 

I III 
ggttggcggggggctgccatgcggcagggatacggcgctaacgatgcatctcaacaattg 

10741 + + + + + + 10800 

ccaaccgccccccgacggtacgccgtccctatgccgcgat tgc tacgtagagttgttaac 

BpulOI 

ECOO109I I BsiEI 
Ecil PspBlI I Hin4l BsaWI I 

I II i II 

ttgtgtaggtactccgccgccgagggacctgagcgagtccgcatcgaccggatcggaaaa 

10801 + + + + + + 1°860 

aacacatccatgaggcggcggctccctggactcgctcaggcgtagctggcctagcctttt 

BstDSI 
BsiHKAI I 

Aval Bspl286l| 
Smll BsaHI Bsp24l I I 

Xhol Bsp24I Bpull02l I I I 

I I I I I I 

cctctcgagaaaggcgtctaaccagtcacagtcgcaaggtaggctgagcaccgtggcggg 

10861 + + + + + + 10920 

ggagagctctttccgcagattggtcagtgtcagcgtcccatccgactcgtggcaccgccc 

MspAlI BsiEI Ecil 

I I I 

cggcagcgggcggcggtcggggttgtttctggcggaggtgctgctgatgatgtaattaaa 

10921 + + + + + + 1°98° 

gccgtcgcccgccgccagccccaacaaagaccgcctccacgacgactactacat taatt t 

Bce83I 

Smll Hindi I 

BsmBI 1 Accll I BstXI 

Bsp24I| I Ecil Sail II I Bsp24l Styll 

III E I I I I I IE 

gtaggcggtcttgagacggcggatggtcgacagaagcaccatgtccttgggtccggcctg 

10981 + + + + + + 11040 

catccgccagaactctgccgcctaccagctgtcttcgtggtacaggaacccaggccggac 

Eael 

BsmI Gdill 
Fspll BsiEI I BspMI 

till I 
-ctgaatgcgcaggcggtcggccatgccccaggcttcgttttgacatcggcgcaggccttt: 

11041 + + + + + + IHOO 

gacttacgcgtccgccagccggtacggggtccgaagcaaaacLgtagccgcgtccagaaa 

BsrFi 
I 

gtagtagtcttgcatgagcctttctaccggcacttcttcttctccttcctcttgtcctgc 
11101 + + + + + + 11160 
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catcatcagaa \ tcggaaagatggccgtgaagaagaagaggaaggag Jgacg 



Haell 
BsaHI I 
Eael Narl I 

BstAPI Ecil Gdill Ban 1 1 t Earl 

I I 1 II I I 

atctcttgcatctatcgctgcggcggcggcggagtttggccgtaggtggcgccctcttcc 



11161 



+ 11220 

tagagaacgtagatagcgacgccgccgccgcctcaaaccggcatccaccgcgggagaagg 

MslI Eco57I 

I 1 

tcccatgcgtgtgaccccgaagcccctcatcggctgaagcagggctaggtcggcgacaac 

H221 + + + + + + 11280 

agggtacgcacactggggcttcggggagtagccgacttcgtcccgatccagccgctgttg 

BspMI 

ECONI I Ahdl 
MslI I I HaelVI 
Bsgl Hael Aarl I I lAccI Hin4ll 

| I I I I I I II 

gcgctcggctaatatggcctgctgcacctgcgtgagggtagactggaagtcatccatgtc 

11281 + + + + + + 11340 

cgcgagccgattataccggacgacgtggacgcactcccatctgaccttcagtaggtacag 

Hael 
MscI 

Bsbl Eael I Bsgl 

I III 
cacaaagcggtggtatgcgcccgtgttgatggtgtaagtgcagttggccataacggacca 

. . + + + + 11400 



11341 



gtgtttcgccaccatacgcgggcacaactaccacattcacgtcaaccggtattgcctggt 

BsmBI 



Aval 
Smll 
Xhol 
I 



11461 



11521 



Ban 1 1 
BsiHKAI 

Hindi Bspl286l 
Hpal BstEII Sad 

I I 1 

gttaacggtctggtgacccggctgcgagagctcggtgtacctgagacgcgagtaagccct 

11401 + + + + + + 11460 

caattgccagaccactgggccgacgctctcgagccacatggactctgcgctcattcggga 

BsaAI AlwNI 

SnaBI SexAI PflMI BciVI 

I II 1 

cgagtcaaatacgtagtcgttgcaagtccgcaccaggtactggtatcccaccaaaaagtg 

gctcagtttatgcatcagcaacgttcaggcgtggtccatgaccatagggtggtttttcac 

Eael Banll Bglll 

Gdill Bspl286l BstYI 
I t I 

cggcggcggctggcggtagaggggccagcgtagggtggccggggctccgggggcgagatc 

. . x |- + + 11580 

gccgccgccgaccgccatctccccggtcgcatcccaccggccccgaggcccccgctctag 

BsrFI 

EcoRV Mmel BspGI MslI NgoAIV 

[ I III 

ttccaacataaggcgatgatatccgtagatgtacctggacatccaggtgatgccggcggc 

H581 + + + + + + 11640 

aaggttgtattccgctactataggcatctacatggacctgtaggtccactacggccgccg 

MspAlI 

BSSHII Fspl I 'BstAPI 

I III 
ggtggtggaggcgcgcggaaagtcgcggacgcggttccagatgttgcgcagcggcaaaaa 

11641 + + + + + + 11/00 

ccaccacctccgcgcgcctttcagcgcctgcgccaaggtctacaacgcgtcgccgttttt 

BstDSI 

NCOl 

Styl BsrFI BssHII 

BsiHKAI | Eael I BssHII I 

Bspl286II Gdill I Bgll I I Hindi Xbal 

H I I I I I II 

gtgctccatggtcgggacgctctggccggtcaggcgcgcgcaatcgttgacgctctagac 

11701 + + + + + + 11760 

cacgaggtaccagccctgcgagaccggccagtccgcgcgcgttagcaactgcgagatctg 

Bspl286I 

Bmgl I Earl 
BsaXI BseSI I BstDSI I Apol 

I I I I I I 

cgtgcaaaaggagagcctgtaagcgggcactcttccgtggtctggtggataaattcgcaa 

, . ■ l. + + llozU 



11761 



gcacgttttcctctcggacattcgcccgtgagaaggcaccagaccacctatttaagcgtt 
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Ecil BsiEI 

I I 



Banll 
Bspl286l 
I 



Ecil 
Bcivi 
BsiEI 
Eael I 
EagI I 
Gdiii I 
I I 



11821 



gggtatcatggcggacgaccggggttcgagccccgtatccggccgtccgccgtgatccat 



-+ 11880 



lie 



cccatagtaccgcctgctggccccaagctcggggcataggccggcaggcggcactaggta 

Aatll BsiHKAI 
BstEII BsaHI I Bspl286l 

I III 
gcggttaccgcccgcgtgtcgaacccaggtgtgcgacgtcagacaacgggggagtgctcc 



11941 



12001 



cgccaatggcgggcgcacagcttgggtccacacgctgcagtctgttgccccctcacgagg 

Hael BssHII 
MscI Eael i 
Nhel Eael iGdill I 

! [Ill 
ttttggcttccttccaggcgcggcggctgctgcgctagcttttttggccactggccgcgc 

+ + + + + + 

aaaaccgaaggaaggtccgcgccgccgacgacgcgatcgaaaaaaccggtgaccggcgcg 

Sfcl 
I 

gcagcgtaagcggttaggctggaaagcgaaagcattaagtggctcgctccctgtagccgg 



+ 11940 



12000 



12061 



12121 



12181 



+ 12060 



cgtcgcattcgccaatccgacctttcgctttcgtaattcaccgagcgagggacatcggcc 



BsiEI 
Eael 
EagI 
Gdiii 
BsrFI I 

Sty I SanDI Alol Rsrll I I 

i II II! 

agggttattt tccaagggttgag tcgcgggacccccggt t cgagtc tcggaccggccgga 



ECOO109I 
PspSlI 
SanDI Alol 



tcccaataaaaggttcccaactcagcgccctgggggccaagctcagagcctggccggcct 

BsaWI 
Apol BspEI 
I I 

ctgcggcgaacgggggtttgcctccccgtcatgcaagaccccgcttgcaaattcctccgg 



+ 12120 



+ 12180 



gacgccgcttgcccccaaacggaggggcagtacgttctggggcgaacgtttaaggaggcc 

BstAPI 

Banll BsaWI I 

Bspl286l Nsill I BseRI 

! Ill I 

aaacagggacgagccccttttttgcttttcccagatgcatccggtgctgcggcagatgcg 



+ 12240 



tttgtccctgctcggggaaaaaacgaaaagggtctacgtaggccacgacgccgtctacgc 

Bspl286l 
BseRI 
Bmgl 1 
BseSI I 

BbvCI Bani I I 

BpulOI MspAlI MspAlI Nspl I I I 

II I I I I I 

cccccctcctcagcagcggcaagagcaagagcagcggcagacatgcagggcaccctcccc 



12241 



12301 



ggggggaggagtcgtcgccgttctcgttctcgtcgccgcctgtacgtcccgtgggagggg 

Hindi 
Sacll I 
MspAlI I I 
BstDSI I I I 
111 I 

tcctcctaccgcgtcaggaggggcgacatccgcggttgacgcggcagcagatggtgatta 

+ + + + + + 

aggaggatggcgcagtcctccccgctgtaggcgccaactgcgccgtcgtccaccactaat 

Apal 
Banll 
Bspl286l 
Bmgl 
BseSI 
Haell 
BsaHI 
Narl 
Bani I 
Sacll I I 
MspAlI Ml | II 
BstDSI | I | [ | II BspGI 



+ 12300 



12360 



BseRI 
EcoO109I I 
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I Ell! II I . 

cgaacccccgcg.. ccgggcccggcactacctggac ttggaggagggcgagg*-~c tggc 

12361 + + + + + + 12420 

gcttgggggcgccgcggcccgggccgtgatggacctgaacctcctcccgctcccggaccg 

Banl Bsgl 
BsrBI t Sty I MspAlI Afllll I 

Haell BpulOI | IKpnll Pvull Mlul I 

1 I I I I I I II 

gcggctaggagcgccctctcctgagcggtacccaagggtgcagctgaagcgtgatacgcg 

12421 + + + f + + 12480 

cgccgatcctcgcgggagaggactcgccatgggttcccacgtcgacttcgcactatgcgc 

SacII 
MspAlI 
BstDSI I 

BsaAI | | | Banll 
Sum I III BsiEI Bspl286l 

Eco57ll I j|| AlwNI Nrul I Avail 
I I I I I I I 11 II 

tgaggcgtacgtgccgcggcagaacctgtttcgcgaccgcgagggagaggagcccgagga 

12481 + + + + + + 12540 

actccgcatgcacggcgccgtct tggacaaagcgctggcgctccccctcctcgggc tec t 

Haeiv 

Hin4l Alol BsrBI 
BseRI | BseRI | Ace I II Hael Nrul i 

I I I I I III 

gatgcgggatcgaaagttccacgcagggcgcgagctgcggcatggcctgaatcgcgagcg 

12541 + + + + + + 12600 

ctacgccctagctttcaaggtgcgtcccgcgctcgacgccgtaccggacttagcgctcgc 

Banll 

Bspl286I BssHII 
BseRI I BssHII I 

II II 
gttgctgcgcgaggaggactt tgagcccgacgcgcgaaccgggat tagtcccgcgcgcgc 

12601 + + + + + + 12660 

caacgacgcgctcctcctgaaactcgggctgcgcgcttggccctaatcagggcgcgcgcg 

BsiEI 
Eae'l I 
Eagl | 
Gdill I 
BsaAI | | 

Pmll I I BstEIl 
Afllll | NotI | SexAI I Drdll 
II IE II I 

acacgtggcggccgccgacctggtaaccgcatacgagcagacggtgaaccaggagattaa 

12661 + + + + + + 12720 

tgtgcaccgccggcggctggaccattggcgtatgctcgtctgccacttggtcctctaatt 

SunI 
BsaAI I 

Hindu I Pmll I BssHII Sfcl 

I III ! 

ctttcaaaaaagctt taacaaccacgtgcgtacgcttgtggcgcgcgaggaggtggcta t 

12721 + + + + + + 12780 

gaaagttttt tcgaaattgttggtgcacgcatgcgaacaccgcgcgctcctccaccgata 

RleAI 

BseRI 1 Nsil BssHII Bpml 

III I I 

aggactgatgcatctgtgggactttgtaagcgcgctggagcaaaacccaaatagcaagcc 

12781 + + + + + + 12840 

tcctgactacgtagacaccctgaaacattcgcgcgacctcgtt ttgggtttatcgttcgg 

MspAlI BsmI 
BsrBI Pvull Bsgl I 

II II 
gctcatggcgcagctgttcct La tagtgcagcacagcagggacaacgaggcattcaggga 

12841 + + + + + + 12900 

cgagtaccgcgtcgacaaggaatatcacgtcgtgtcgtccctgttgctccgtaagtccct 

Banll 

Bspl286I 

Avail MspAlI BsaBI Sfcl 

III II 
tgcgctgctaaacatagtagagcccgagggccgctggctgctcgatttgataaacatcct 

12901 + + + + + + 12960 

aegegacgat ttgtatca tctcgggctcccggcgaccgacgagctaaactat t tgtagga 

Bce83l 
Eael I 

PstI MslI Smll Bsgl Gdill f 

II II II 

gcagagcatagtggtgcaggagcgcagct tgagee tggc tgacaagg tggc cgc cat caa 

12961 + + + + + + 13020 

cgtctcgtatcaccacgtcctcgcgtcgaactcggaccgactgttccaccggcggtagtt 
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13021 



13080 



Xcrr / 
Bpull02I > 
I I 

ctat tccatgcttagcctgggcaagttttacgcccgcaagatataccataccccttacgt 

+ + + + + + 

gataaggtacgaatcggacccgttcaaaatgcgggcgttctatatggtatggggaatgca 

Fspl 
MslI 
Nspll Haell 
I I I 

tcccatagacaaggaggtaaagatcgaggggttctacatgcgcatggcgctgaaggtgct 

13081 + + + + + + 13140 

agggtatctgttcctccatttctagctccccaagatgtacgcgtaccgcgact tccacga 



smll Eco57l Bce83I 
I f i 

taccttgagcgacgacctgggcgtttatcgcaacgagcgcatccacaaggccgtgagcgt 

13141 + + + + + + 13200 

atggaactcgctgctggacccgcaaatagcgt tgctcgcgtaggtgttccggcactcgca 



BsrFI 
NgoAIV 
I 



Banll 
BsiHKAI 
Bspl286I 
Sac I ' 
Acelll I 
Bpull02I j 
I I 



BsiEI 
I 



Apal 
Banll 
Bspl286I 
Bmgl 
BseSI 
ECO0109I | 
ECOO109I I 1 
BstAPI I I I 

1 111 



gagccggcggcgcgagctcagcgaccgcgagctgatgcacagcctgcaaagggccctggc 

13201 + + + + + + 13260 

ctcggccgccgcgctcgagtcgctggcgctcgactacgtgtcggacgt ttcccgggaccg 

MspAlI Hin4I Bsp24l Haell 

I I II 

tggcacgggcagcggcgatagagaggccgagtcctactttgacgcgggcgctgacctgcg 

13261 + + + + + + 13320 

accgtgcccgtcgccgctatctctccggctcaggatgaaactgcgcccgcgactggacgc 

Apal 
Banll 
Bspl286I 
Bsp24l | 
Bmgl I 1 
BseSI I I 
ECOO109I | | | 

BspMIIIM Bsp2 4l Bgll Pvulll I Bpml BanI 

Mill I I III I I 



Bsp2 4l 
Bsp2 4I I 
MspAlII I 
Bgll Pvulll I 
I II I 



c tgggccccaagccgacgcgccctggaggcagctggggccggacc tgggctggcggtggc 



13321 + + - 



-+ 13380 



gacccggggt tcggc tgcgcgggacc tccgtcgaccccggcctggacccgaccgccaccg 

BssHII 
Bsp24l | 
BssHII | 
I I 

acccgcgcgcgctggcaacgtcggcggcgtggaggaatatgacgaggacgatgagtacga 

13381 + + + + + + 13440 

tgggcgcgcgcgaccgttgcagccgccgcacctccttatactgctcctgctactcatgct 

Seal 

TatI I Bell 
I I I 
gccagaggacggcgagtactaagcggtgatgt t tctgatcagatgatgcaagacgcaacg 



13441 + + + - 



cggtctcctgccgctcatgattcgccactacaaagactagtctactacgttctgcgttgc 

PstI 
Haell | 
Sfcl f BstDSI 
I I I 
gacccggcggtgcgggcggcgctgcagagccagccgtccggccttaactccacggacgac 



-+ 13500 



13501 +- 



-+ 13560 



ccgggccgccacgcccgccgcgacgtctcggtcggcaggccggaattgaggtgcctgctg 

Haell 
BsaHI | 

Narl I Af 1III 

Banll | pflMI BssHII Mlul 

I I I I I I 

tggcgccaggtcatggaccgcaCcatgtcgctgactgcgcgcaatcctgacgcgttccgg 

13561 + + + + + + 13620 

accgcggtccagtacctggcgtagtacagcgactgacgcgcgttaggactgcgcaaggcc 



BsaXI 

BsrFI I BssHII 
Hael I I BssHII | 

III II 
cage age cgcaggccaaccggctctccgcaat tc tggaagcggtggtcccggcgcgcgca 
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13621 +- I + + + + - { + 13680 

gtcgtcggcgtv Jt tggccgagaggcgt taagacc ttcgccaccagggcc b ^bgcgt 

BsiEI Eael 
BssSI Pvul Gdill 

I I I 

aaccccacgcacgagaaggtgctggcgatcgtaaacgcgctggccgaaaacagggccatc 

13681 + + + + + + 13740 

ttggggtgcgtgctcttccacgaccgctagcatt tgcgcgaccggctt ttgtcccggtag 

Pf 111081 
AccI 
Eco57I I 
Fsel | 
BsrFI I I 
NgoAIV | | 
i I I 

cggcccgacgaggccggcctggtctacgacgcgctgct tcagcgcgtggct cgt tacaac 

13741 + + + + + + 13800 

gccgggctgctccggccggaccagatgctgcgcgacgaagtcgcgcaccgagcaatgttg 

BsrFI 

MspAlI BspGI I Bsgl BstDSI 

I 111 I 

agcggcaacgtgcagaccaacctggaccggctggtgggggatgtgcgcgaggccgtggcg 

13801 + ~ + + + + + 13860 

tcgccgttgcacgtctggttggacctggccgaccaccccctacacgcgctccggcaccgc 

BstDSI 

Ncol 

Styl 
Banlll 

BssHII Bspl286ll 
BssHII 1 BsaXI I I 

I I I I I 

cagcgtgagcgcgcgcagcagcagggcaacctgggctccatggttgcactaaacgccttc 

13861 + + + + + + 13920 

gtcgcactcgcgcgcgtcgtcgtcccgttggacccgaggtaccaacgtgatttgcggaag 

SacII 
MspAlI I 

TatI BstDSI I I 

I III 

ctgagtacacagcccgccaacgtgccgcggggacaggaggactacaccaactttgtgagc 

13921 + + + + + + 13980 

gactcatgtgtcgggcggttgcacggcgcccctgtcctcctgatgtggttgaaacactcg 

BtsI 
i 

gcactgcggctaatggtgactgagacaccgcaaagtgaggtgtaccagtctgggccagac 

13981 + + + + + + 14040 

cgtgacgccgattaccactgactctgtggcgtttcactccacatggtcagacccggtctg 

sfcl 

Hael i EcoNI 
AccI Stul IPstl BpulOI I 

I III It 

tattttttccagaccagtagacaaggcctgcagaccgtaaacctgagccaggctttcaaa 

14041 + + + + + + 14100 

ataaaaaaggtctggtcatctgttccggacgtctggcatttggactcggtccgaaagtt t 

Tthllll 

Banll BsiEI I 

RleAI AlwNI Bspl286I BsiEI RleAI I I 

II I I I I I 
aacttgcaggggctgtggggggtgcgggctcccacaggcgaccgcgcgaccgtgtctagc 

14101 + + + + + + 14160 

ttgaacgtccccgacaccccccacgcccgagggtgtccgctggcgcgctggcacagatcg 

BsaHI Haell 

I I 
ttgctgacgcccaactcgcgcctgttgctgctgctaatagcgcccttcacggacagtggc 

14161 + + + + + + 14220 

aacgactgcgggttgagcgcggacaacgacgacgattatcgcgggaagtgcctgtcaccg 

Smal Avrll 
Aval I Styl Hael 

III I 
agcgtgtcccgggacacatacctaggtcacttgctgacactgtaccgcgaggccataggt 

14221 + + + + + + 14280 

tcgcacagggccctgtgtatggatccagtgaacgactgtgacatggcgctccggtatcca 

Nspl BssHII 

I I 

caggcgcatgtggacgagcatactttccaggagattacaagtgtcagccgcgcgctgggg 

14281 + + + + + + 14340 

gtccgcgtacacctgctcgtatgaaaggtcctctaatgttcacagtcggcgcgcgacccc 

BsrFI 
Bpml BspMI I 
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) I 1 I 

caggaggacacg_ jagcctggaggcaaccctaaactacc tgc tgaccaacc'gucggcag 

14341 + + + + + + 14400 

gtcc tcctgtgcccgtcggacctccgttgggatttgatggacgactggttggccgccgtc 

Dral BseRI 
BstYI Pmel BseRI IBsaAI 

I I 111 

aagatcccctcgttgcacagtttaaacagcgaggaggagcgcattttgcgctacgtgcag 

14401 + + + + + + 14460 

ttctaggggagcaacgtgtcaaatttgtcgctcctcctcgcgtaaaacgcgatgcacgtc 

BspGI 
Haell I 

Bsgl Xcml I I 

I III 

cagagcgtgagccttaacctgatgcgcgacggggtaacgcccagcgtggcgctggacatg 

14461 + +-. + + + + 14520 

gtctcgcactcggaattggac tacgcgctgccccattgcgggtcgcaccgcgacctgtac 

BsiEI 
Eael 
EagI 
Gdill 

BssHII Nspl BsrFI I 

I .1 II 

accgcgcgcaacatggaaccgggcatgtatgcctcaaaccggccgtttatcaaccgccta 

14521 + + + + + + 14580 

tggcgcgcgttgtaccttggcccgtacatacggagtttggccggcaaatagttggcggat 

BsiEI 
Eael 
EagI 
Gdill 
Not I I Aval 
I I I 

atggactacttgcatcgcgcggccgccgtgaaccccgagtatt tcaccaatgccat cttg 

14581 + + + + + + 14640 

tacctgatgaacgtagcgcgccggcggcacttggggctcataaagtggttacggtagaac 

Bspl286I 
Aval I 
Bmgl I I 
BseSI | I 
Banl I I I 
I III 

aacccgcactggctaccgccccctggtttctacaccgggggattcgaggtgcccgagggt 

14641 + + + + + + 14700 

t tgggcgtgaccgatggcgggggaccaaagatgtggccccctaagctccacgggctccca 

AlwNI 
BStAPI 
I 

aacgatggattcctctgggacgacatagacgacagcgtgttttccccgcaaccgcagacc 

14701 + + + + + + 14760 

ttgctacctaaggagaccctgctgtatctgctgtcgcacaaaaggggcgttggcgtctgg 

Haell Hindlll 
I I 

ctgctagagttgcaacagcgcgagcaggcagaggcggcgctgcgaaaggaaagcttccgc 

14761 + + + + + + 14820 

gacgatctcaacgttgtcgcgctcgtccgtctccgccgcgacgctttcctttcgaaggcg 

SacII 
MspAlI I 

Hael Tthlllll Haell BstDSI [ I 

I I I III 

aggccaagcagcttgtccgatctaggcgctgcggccccgcggtcagatgctagtagccca 

14821 + + + + + : + 14880 

tccggttcgtcgaacaggctagatccgcgacgccggggcgccagtctacgatcatcgggt 

Hindlll Hin4I Bsal Bgll 

111 I 
tttccaagcttgatagggtctcttaccagcactcgcaccacccgcccgcgcctgctgggc 

14881 + + + + + + 14940 

aaaggtt cgaac tat cccagagaatggtcgtgagcgtggtgggcgggcgcggacgacccg 

BseRI PstI 
BseRI I Sfcl | BspMI 

III! I 
gaggaggagtacctaaacaac tcgctgctgcagccgcagcgcgaaaaaaacctgcctccg 

14941 + +- 7 + + + + 15000 

ctcctcctcatggat ttgttgagcgacgacgtcggcgtcgcgctttttttggacggaggc 

Bbsl 
sunl I 
I I 

gcatttcccaacaacgggatagagagcctagtggacaagatgagtagatggaagacgtac 

15001 + + + + + + 15060 

cgtaaagggt tgttgccctatctctcggatcacctgt tctactcatctacc t tetgeatg 
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BsiHKAI 

Bspl2 86l Bsp24I BsiEI 

I I 1 

gcgcaggagcacagggacgtgccaggcccgcgcccgcccacccgtcgtcaaaggcacgac 

15061 + + + + + + 15120 

cgcgtcctcgtgtccctgcacggtccgggcgcgggcgggtgggcagcagtttccgtgctg 

RleAI 
MspAlI I 

Bsp24I | | Hin4I DrdI 

t I i i i 

cgtcagcggggtctggtgtgggaggacgatgactcggcagacgacagcagcgtcctggat 

15121 + +-- + + + + 15180 

gcagtcgccccagaccacaccctcctgctactgagccgtctgctgtcgtcgcaggaccta 

Fspl Dral 
t I 
ttgggagggagtggcaacccgtttgcgcaccttcgccccaggctggggagaatgttttaa 

15181 + + + + + + 15240 

aaccctccctcaccgttgggcaaacgcgtggaagcggggtccgacccctcttacaaaatt 

BanI 
BstXI 
BstDSI I 
NCOll 

Styll 
Styl Hael I I 
1 Hi 

aaaaaaaaaagcatgatgcaaaataaaaaactcaccaaggccatggcaccgagcgttggt 

15241 + + + + + + 15300 

ttttttttttcgtactacgttttattttttgagtggttccggtaccgtggctcgcaacca 

EcoO109l 
PspSII 
Sse8647l 

BssHII BseRI I 

I I t 

tttcttgtattccccttagtatgcggcgcgcggcgatgtatgaggaaggtcctcctccct 

15301 + + + + + + 15360 

aaagaacataaggggaatcatacgccgcgcgccgctacatactccttccaggaggaggga 

Haell 
BsaHI I 
Narl I 

Pf 111081 BanI I i Hael I 

1 Mi I 

cctacgagagtgtggtgagcgcggcgccagtggcggcggcgctgggttctcccttcgatg 

15361 + + + + + + 15420 

ggatgctctcacaccactcgcgccgcggtcaccgccgccgcgacccaagagggaagctac 

BanI 
SacII I 
MspAlI I I 

BspGI BstDSI I I IKpnl BspMI 

i I I I I I I 

ctcccctggacccgccgtttgtgcctccgcggtacctgcggcctaccggggggagaaaca 

15421 + + + + + + 15480 

gaggggacctgggcggcaaacacggaggcgccatggacgccggatggcccccctctttgt 

BanI MslI SexAI 

I 1 i 

gcatccgttactctgagttggcacccctattcgacaccacccgtgtgtacctggtggaca 

15481 + + + + + + 15540 

cgtaggcaatgagactcaaccgtggggataagctgtggtgggcacacatggaccacctgt 

Hindi 
And I 1 

HaelVl I HaelV PshAI 

Hin4I| I Hin4I BstDSI I 

I I I I I i 

acaagtcaacggatgtggcatccctgaactaccagaacgaccacagcaactttctgacca 

15541 + + + + + + 15600 

tgttcagttgcctacaccgtagggacttgatggtcttgctggtgtcgttgaaagactggt 

Tthlllll 

Smal HaelV I 

Sfcl Aval I Hin4l I 

III 1 I 

cggtcattcaaaacaatgactacagcccgggggaggcaagcacacagaccatcaatcttg 

15601 + + + + + + 15660 

gccagtaagttttgttactgatgtcgggccccctccgttcgtgtgtctggtagttagaac 

BsiEI 
Ahdl 
BsiEI 
BsaWI | 
BsrFI I 
HaelV [ 
Hin4 I | 
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PinAI I f E ) Ns. 
I I I ' 
acgaccggtcgcactggggcggcgacctgaaaaccatcctgcataccaacatgccaaatg 

15661 + + + + + + 15720 

tgctggccagcgtgaccccgccgctggacttt tggtaggacgtatggt tgtacggtttac 

XmnI 
i 

tgaacgagttcatgtttaccaataagtttaaggcgcgggtgatggtgtcgcgct tgccta 

15721 + + + + + + 15780 

acttgctcaagtacaaatggttattcaaattccgcgcccactaccacagcgcgaacggat 

Acelll Taqll Aval 

I ! I 

ctaaggacaatcaggtggagctgaaatacgagtgggtggagttcacgctgcccgagggca 

15781 + + + + + + 15840 

gattcctgttagtccacctcgactttatgctcacccacctcaagtgcgacgggctcccgt 

BsiEI BsiHKAI 

Bsal Pvul Bspl286I 

I I I 

actactccgagaccatgaccatagaccttatgaacaacgcgatcgtggagcactacttga 

15841 + + + + + + 15900 

tgatgaggctctggtactggtatctggaatact tgt tgcgctagcacctcgtgatgaac t 

Eco57l 
I 

aagtgggcagacagaacggggttctggaaagcgacatcggggtaaagtttgacacccgca 

15901 + + + + + + 15960 

ttcacccgtctgtcttgccccaagacctttcgctgtagccccatttcaaactgtgggcgt 

Bmrl Tthllll 
I I 

acttcagactggggtttgaccccgtcactggtcttgtcatgcctggggtatatacaaacg 

15961 + + + + + + 16020 

tgaagtc tgaccccaaactggggcagtgaccagaacagtacggaccccatatatgttcgc 

aagccttccatccagacatcattttgctgccaggatgcggggtggacttcacccacagcc 

16021 + + + + + + 16080 

ttcggaaggtaggtctgtagtaaaacgacggtcctacgccccacctgaagtgggtgtcgg 

RleAI 
Taqll I 
BpulOI | j 
I I I 

gcctgagcaacttgttgggcatccgcaagcggcaacccttccaggagggctttaggatca 

16081 + + + + + + 16140 

cggactcgttgaacaacccgtaggcgttcgccgttgggaaggtcctcccgaaatcctagt 

Pflll08l Mmel Bpml BsaHI Bgll 

I II II 
cctacgatgatctggagggtggtaacattcccgcactgttggatgtggacgcctaccagg 

16141 + + + + + + 16200 

ggatgctactagacctcccaccattgtaagggcgtgacaacctacacctgcggatggtcc 

BtsI 
I 

cgagcttgaaagatgacaccgaacagggcgggggtggcgcaggcggcagcaacagcagtg 

16201 + + + + + + 16260 

gcLcgaactt tc tac tgtggc ttgtcccgcccccaccgcgtccgccgtcgt tgtcgtcac 

sacll BsrFI 

Earl MspAlII' BsrDII 

MspAlI I BstDSI II Mmel I 

II 111 M 
gcagcggcgcggaagagaactccaacgcggcagccgcggcaatgcagccggtggaggaca 

16261 + + + + + + I 6320 

cgtcgccgcgccttctct Lgaggttgcgccgt cggcgccgttacgtcggccacc tcctgt 

Bcgl BseRI 
BbvCI I BbvCI I 

BpulOI I BpulOI I 

Bcgl Bgll I I BssHII I I 

I I I I I I I 

tgaacgatca tgcca ttcgcggcgacacc tt tgccacacgggc tgaggagaagcgcgctg 

16321 + + + + + + 16380 

acttgctagtacggtaagcgccgctgtggaaacggtgtgcccgactcctct tcgcgcgac 

BsiEI 
Eael 
EagI 

Gdill I Fspl 
MspAlI I ( MspAlI I Aval 

I I I III 
aggccgaagcagcggccgaagctgccgcccccgctgcgcaacccgaggtcgagaagcctc 

16381 + + + + + + 16440 

tccggcttcgtcgccggcttcgacggcgggggcgacgcgttgggctccagctcttcggag 



BsaWI 
BsrFI 
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PiriAI Bel ? EcoNI / 

agaagaaaccggtgatcaaacccctgacagaggacagcaagaaacgcagttacaacctaa 

16441 + + + + + + 16500 

tcttctt tggccactagt ttggggac tgtctcctgtcgt tctt tgcgtcaa tgt tggat t 

Ban I 
Taqll I 
MspAlI t I 

PVUII i I 

BsrDI Bmrl HgiEIII I I Kpnl 

t I HIE! 

taagcaatgacagcaccttcacccagtaccgcagctggtacct tgcatacaactacggcg 

16501 + + + + ■-- + + 16560 

attcgttactgtcgtggaagtgggtcatggcgtcgaccatggaacgtatgttgatgccgc 

BspMI 

BsaWI BsrBI BspMI I 

II II 
accctcagaccggaatccgctcatggaccctgctttgcactcctgacgtaacctgcggct 

16561 + + + + + + 16620 

tgggagtctggccttaggcgagtacctgggacgaaacgtgaggactgcattggacgccga 

Acci BsrBI 
I I 
cggagcaggtctactggtcgt tgccagacatgatgcaagaccccgtgacct tccgctcca 

16621 + + + + + 16680 

gcctcgtccagatgaccagcaacggtctgtactacgttctggggcactggaaggcgaggt 

Haell BsiHKAI 
BsaHI I Bspl286I 
Acelll Narl I BseSI I 

BsaWI | Banll I ApaLI I I 

II Ml III 

cgcgccagatcagcaactttccggtggtgggcgccgagctgttgcccgtgcactccaaga 

16681 + + + + + ■ + 16740 

gcgcggtctagtcgttgaaaggccaccacccgcggctcgacaacgggcacgtgaggttct 

Acci 

DrdI I Ecil 
I I I 
gcttctacaacgaccaggccgtctactcccaactcatccgccagtttacctctc tgaccc 

16741 + + + + + + 16800 

cgaagatgttgctggtccggcagatgagggttgagtaggcggtcaaatggagagactggg 

BsaAI AscI 
Pmll BssHII 
Af 1III 1 Aval Drdll Pf 1MI I 

II lilt 
acgtgttcaatcgctttcccgagaaccagattttggcgcgcccgccagcccccaccatca 

16801 + + + + + + 16860 

tgcacaagttagcgaaagggctcttggtctaaaaccgcgcgggcggtcgggggtggtagt 

Ac II MspAlI 
XmnI Bcgl IFspI 

I I I I 

ccaccgtcagtgaaaacgttcctgctctcacagatcacgggacgctaccgctgcgcaaca 

16861 + + + + + + 16920 

ggtggcagtcacttttgcaaggacgagagtgtctagtgccctgcgatggcgacgcgttgt 

BseRI 
Bcgl | 

BspGI I I BsaHI BsaHI Aarl BspMI 

III II I I 

gcatcggaggagtccagcgagtgaccattactgacgccagacgccgcacctgcccctacg 

16921 + + + + + + 16980 

cgtagcctcctcaggtcgctcactggtaatgactgcggtctgcggcgtggacggggatgc 

Eco0109l 
I 

tttacaaggccctgggcatagtctcgccgcgcgtcctatcgagccgcactttttgagcaa 

16981 + + + + + + 17040 

aaatgttccgggacccgtatcagagcggcgcgcaggatagctcggcgtgaaaaactcgtt 

Nspl Tthlllll Eco0109I Tthlllll 

II II 
gcatgtccatccttatatcgcccagcaataacacaggctggggcctgcgct tcccaagca 

17041 + + + + + + 17100 

cgtacaggtaggaatatagcgggtcgttattgtgtccgaccccggacgcgaagggttcgt 

Bspl286I 
Bmgl 
BseSI 

Haell Drain Mmel I 

Tthlllll Eco47lII I Bsbl Bmrl I Taqll I 

I II III II 

agatgtt tggcggggccaagaagcgc tccgaccaacacccagtgcgcgtgcgcgggcact 

17101 + + + + + + 17160 

tctacaaaccgccccggttcttcgcgaggctggttgtgggtcacgcgcacgcgcccgtga 
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Bmrl BsaHI 
I I 



Bcgl 
BsiEI 
Eael 
EagI 
Gdill 

BssHII BssHII NotI 

I I I 

accgcgcgccctggggcgcgcacaaacgcggccgcactgggcgcaccaccgtcgatgacg 

17161 + + + + + + 17220 

tggcgcgcgggaccccgcgcgtgtt tgcgccggcgtgacccgcgtggtggcagc tactgc 

Xcml 

Bcgl I BssHII BseRI 

II 11 
ccatcgacgcggtggtggaggaggcgcgcaac tacacgcccacgccgccaccagtgtcca 

17221 + + + + + + 17280 

ggtagctgcgccaccacctcctccgcgcgttgatgtgcgggtgcggcggtggtcacaggt 

Eael BstDSI Banll BsmBI 

Gdill Xcml I Bspl286l Haell Earl I 

I II I I I I 

cagtggacgcggccattcagaccgtggtgcgcggagcccggcgctatgctaaaatgaaga 

17281 + + + + + + 17340 

gtcacctgcgccggtaagtctggcaccacgcgcctcgggccgcgatacgattttacttct 

Ecil Bgll BtsI 

I II 
gacggcggaggcgcgtagcacgtcgccaccgccgccgacccggcactgccgcccaacgcg 

17341 + + + + + + 17400 

ctgccgcctccgcgcatcgtgcagcggtggcggcggctgggccgtgacggcgggttgcgc 

BsiEI 
Eael I 
EagI I 
Gdill I Eael Bgll 
BsrFI I I Gdill Sfil BsrBI 

III I t I 

cggcggcggccctgcttaaccgcgcacgtcgcaccggccgacgggcggccatgcgggccg 

17401 + + + + + + 17460 

gccgccgccgggacgaattggcgcgtgcagcgtggccggctgcccgccggtacgcccggc 

BsiEI 

SacII Eael 
MspAlI! EagI 
BstDSI | | Bspl2 8 6I Gdill 

Eael I I I Bmgl I NotI 

Gdill I || BseSI I BspGI BsrBI I 

1111 II 1 M 

ctcgaaggctggccgcgggtattgtcactgtgccccccaggtccaggcgacgagcggccg 

17461 + + + + + + 17520 

gagcttccgaccggcgcccataacagtgacacggggggtccaggtccgctgctcgccggc 

Eael 
Gdill 

SacII Ahdl 
MspAHi HaelVl Afllll 

BstDSI || Hin4I| Taqll I 

III 1 I II 

ccgcagcagccgcggccattagtgctatgactcagggtcgcaggggcaacgtgtattggg 

17521 + + + + + + 17580 

ggcgtcgtcggcgccggtaatcacgatactgagtcccagcgtccccgttgcacataaccc 

Bspl286I 
Bmgl I 
BseSI I Fspl 
I 1 I 

tgcgcgactcggttagcggcc tgcgcgtgcccgtgcgcacccgccccccgcgcaac taga 

17581 + + + + + + 17640 

acgcgctgagccaatcgccggacgcgcacgggcacgcgtgggcggggggcgcgttgatct 

BssHII 
BciVI i 
MspAlI I I 
i I I 

ttgcaagaaaaaactact tagactcgtactgt tgtatgta tccagcggcggcggcgcgca 

17641 + + + + + + 17700 

aacgttcttttttgatgaatctgagcatgacaacatacataggtcgccgccgccgcgcgt 

Earl Bgll I 

Bpmll BstYI 

I I 1 
acgaagctatgtccaagcgcaaaatcaaagaagagatgctccaggtcatcgcgccggaga 

17701 + + + + + + 17760 

tgcttcgatacaggttcgcgttttagtttcttctctacgaggtccagtagcgcggcctct 

Earl 
Sapl 
1 

tctatggccccccgaagaaggaagagcaggattacaagccccgaaagctaaagcgggtca 
17761 + + + + + + 17820 
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agataccggg^ icttcc ttctcgtcctaatgt tcggggctt tcgatt irc^gt 

Bsgl 
I 

aaaagaaaaagaaagatgatgatgatgaacttgacgacgaggtggaactgctgcacgcta 

17821 + + + + + + 17880 

t tttctt tttctttctactactactacttgaactgctgctccaccttgacgacgtgcgat 

Af 1III 
Mlul 
Hindi I 
AccI I I 

Sail I I I Af 1III BanI 
lit! i 1 

ccgcgcccaggcgacgggtacagtggaaaggtcgacgcgtaaaacgtgttttgcgacccg 

17881 + + + + + + 17940 

ggcgcgggtccgctgcccatgtcacctttccagctgcgcattt tgcacaaaacgctgggc 

Haell 
Eco47III | 
I I 

gcaccaccgtagtctttacgcccggtgagcgctccacccgcacctacaagcgcgtgtatg 

17941 + + + + + + 18000 

cgtggtggcatcagaaatgcgggccactcgcgaggtgggcgtggatgttcgcgcacatac 

ECO0109I 

PspSlI Aval 
Sse8647l BspMI Bce83I 

Tthlllll I Smll I Hael Haelll 

II III II 

atgaggtgtacggcgacgaggacctgcttgagcaggccaacgagcgcctcggggagtttg 

16001 + + + + + + 18060 

tactccacatgccgctgctcctggacgaactcgtccggttgctcgcggagcccctcaaac 

BspGI 

Nspl MspAlI I Bsbl 

I II I 

cctacggaaagcggcataaggacatgccggcgttgccgctggacgagggcaacccaacac 

18061 + + + + + + 18120 

ggatgcctttcgccgtat tcctgtacgaccgcaacggcgacctgctcccgt tgggttgtg 

AlwNI 
BstAPI 
BtsI Aarl I 
Sf cl BstAPI I 
BspMI I PstI | I 
I I I I 1 
ctagcctaaagcccgtaacactgcagcaggtgctgcccgcgcttgcaccgtccgaagaaa 

18121 + + + + + + 18180 

gatcggatttcgggcattgtgacgtcgtccacgacgggcgcgaacgtggcaggcttcttt 

BanI 
Taqll I 
MspAlI I i 
BanI PvuII I iKpnl 

i I I I I 

agcgcggcctaaagcgcgagtctggtgacttggcacccaccgtgcagctgatggtaccca 

18181 + + + + + + 18240 

tcgcgccggatt tcgcgctcagaccactgaaccgtgggtggcacgtcgactaccatgggt 

BanI I 

Haell AlwNI Bspl286I 
Bsgl I PflMI BstDSI Avail 

I I I I I f 

agcgccagcgactggaagatgtcttggaaaaaatgaccgtggaacctgggctggagcccg 

18241 + + + + + + 18300 

tcgcggtcgctgaccttctacagaaccttttttactggcacct tggacccgacctcgggc 

Tthlllll 
Haell I 

BspMI BsaHI I 1 

Bpml I Narl I I 

Eael I BanI I I I 

Gdill I Aarl | [ | jBmrl BstDSI 

II I I I I I i I 

aggtccgcgtgcggccaatcaagcaggtggcgccgggactgggcgtgcagaccgtggacg 

18301 + + + + + + 18360 

tccaggcgcacgccggttagt tcgtccaccgcggccc tgacccgcacgtctggcacctgc 

Bsgl Xcml 

I I 
ttcagatacccactaccagtagcaccagtattgccaccgccacagagggcatggagacac 

18361 + + + + + + 18420 

aagtctatgggtgatggtcatcgtggtcataacggtggcggtgtctcccgtacctctgtg 

Bsgl 
BsiEI I 

Sacll Eael I I 

MspAlI MspAlI i EagI 1 I 

BbvCI | BstDSI | I Gdill I I 
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DrdI B I I Ecil I I I BsiEI / I I 

I | | I 111 till 

aaacgtccccggttgcctcagcggtggcggatgccgcggtgcaggcggtcgctgcggccg 

18421 + + + + + + 18480 

tttgcaggggccaacggagtcgccaccgcctacggcgccacgtccgccagcgacgccggc 

BstDSI 
I 

cgtccaagacctctacggaggtgcaaacggacccgtggatgtttcgcgtttcagcccccc 

18481 + + + + + + 18540 

gcaggttctggagatgcctccacgtttgcctgggcacctacaaagcgcaaagtcgggggg 

Haell Haell 
BsaHI I BsaHI I 

Narl I Narl I 

BanI I I < Ban 1 1 jBssHII 

I 1 I Mil 
ggcgcccgcgcggttcgaggaagtacggcgccgccagcgcgctactgcccgaatatgccc 

18541 + + + + + + 18600 

ccgcgggcgcgccaagctccttcatgccgcggcggtcgcgcgatgacgggcttatacggg 

BsrDI 
I 

tacatccttccattgcgcctacccccggctatcgtggctacacctaccgccccagaagac 

18601 + + + + + + 18 660 

atgtaggaaggtaacgcggatgggggccgatagcaccgatgtggatggcggggtcttctg 

Bbsl BsaHI Drdll 

! I I 

gagcaactacccgacgccgaaccaccactggaacccgccgccgccgtcgccgtcgccagc 

18 661 + + + + + + 1872 0 

ctcgttgatgggctgcggcttggtggtgaccttgggcggcggcggcagcggcagcggtcg 

Nrul ECOO109I 

Bcgl Fspl Bcgl I PspBII 

1 111! 
ccgtgctggccccgatttccgtgcgcagggtggctcgcgaaggaggcaggaccctggtgc 

18721 + + + + + + 18780 

ggcacgaccggggctaaaggcacgcgtcccaccgagcgcttcctccgtcctgggaccacg 

BsrFI 

BssHII Dral 1 Drdll 

I lit 
tgccaacagcgcgctaccaccccagcatcgtttaaaagccggtctttgtggttcttgcag 

18781 + + + -- + + + 18840 

acggctgtcgcgcgatggtggggtcgtagcaaattttcggccagaaacaccaagaacgtc. 

Aarl BspMI BanI BsmI 

III I 
atatggccctcacctgccgcctccgtttcccggtgccgggattccgaggaagaatgcacc 

18841 + + + + + + 18900 

tataccgggagtggacggcggaggcaaagggccacggccctaaggctccttcttacgtgg 

BstDSI 
FsgI 
Eael 
Gdill 
BsrFI I 
NgoAIV | 

Eael I I I I Nspl BsrFI 

Gdill 1111 Bgll SphI Fspl SgrAI 

1 1 I I I I I II 

gtaggaggggcatggccggccacggcctgacgggcggcatgcgtcgtgcgcaccaccggc 

18901 + + + + + + 18960 

catcctccccgtaccggccggtgccggactgcccgccgtacgcagcacgcgtggtggccg 

Nspl 

BssHII SphI BciVI 

I I I 

ggcggcgcgcgtcgcaccgtcgcatgcgcggcggtatcctgcccctccttattccactga 

18961 + + + + + + 19020 

ccgccgcgcgcagcgtggcagcgtacgcgccgccataggacggggaggaataaggtgact 

Bspl286l 
Bmgl 
BseSl 
Haell I 
SacII BsaHI I I 

MspAlII Narl { I 

BstDSI II BanI I I I I BstDSI Hael Bgll 

I I I I I I I I II E 

tcgccgcggcgattggcgccgtgcccggaattgcatccgtggccttgcaggcgcagagac 

19021 + + + + + + 19080 

agcggcgccgctaaccgcggcacgggcct taacgtaggcaccggaacgtccgcgtc tctg 

Nspl BspGI 
I I 
actgattaaaaacaagttgcatgtggaaaaatcaaaataaaaagtctggactctcacgct 

19081 + + + + + + 19140 

tgactaatttttgttcaacgtacacctttttagttttatttttcagacctgagagtgcga 
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Bbsl BsmBi 
I I 
cgcttggtcctgtaactattt tgtagaatggaagaca tcaact ttgcgtctctggccccg 

19141 + + + + + + 19200 

gcgaaccaggacattgataaaacatct tacct tctgtagt tgaaacgcagagaccggggc 

Banl BsrBI 
EcoRV I Eco57l | 

II II 
cgacacggctcgcgcccgt tcatgggaaactggcaagata tcggcaccagcaatatgagc 

19201 + + + + + + 19260 

gctgtgccgagcgcgggcaagtaccctttgaccgttctatagccgtggtcgttatactcg 

Haell Banll 
BsaHI I Bspl286l 
Narl IMspAlI I 
Banll I PvuII | BsrBI Apol 

I I I I I I ! 

ggtggcgcct tcagc tggggctcgctgtggagcggca ttaaaaatttcggt tccaccgtt 

19261 + + + + + + 19320 

ccaccgcggaagtcgaccccgagcgacacctcgccgtaatttttaaagccaaggtggcaa 

BbvCI 

Hael BpulOl 
StuI Hael AlwNI I 

r I I I 

aagaactatggcagcaaggcctggaacagcagcacaggccagatgctgagggataagttg 

19321 + + + + + 19380 

t tcttgataccgtcgttccggaccttgtcgtcgtgtccggtctacgactccctattcaac 

Hael 
Mmel I 

Apol Hael I I 

I III 
aaagagcaaaat ttccaacaaaaggtggtagatggcc tggcctctggcattagcggggtg 

19381 + + + + + + 19440 

tttctcgttttaaaggttgttttccaccatctaccggaccggagaccgtaatcgccccac 

Hael 
MscI 

Eael I Bgll Btsl Hindlll 
I I I I I 

gtggacctggccaaccaggcagtgcaaaataagattaacagtaagcttgatccccgccct 

19441 + + + + + 19500 

cacctggaccggttggtccgtcacgttttattctaattgtcattcgaactaggggcggga 

Bpml 
BsiEI 
BstDSI 
BseRI 
Eael I 
Eagl I 
Gdill I 
BsrFI I I 
I ! I 



BsaXI 
Hin4 1 1 
Tthllll I 
BsaXI I I 
Hin4 1 1 I 
I I I 

cccgtagaggagcctccaccggccgtggagacagtgtctccagaggggcgtggcgaaaag 

19501 + + + + + + 19560 

gggcatctcctcggaggtggccggcacctctgtcacagaggtctccccgcaccgcttttc 

Hin4I Sunl 
I I 

cgtccgcgccccgacagggaagaaactctggtgacgcaaatagacgagcctccctcgtac 

19561 + + + + + + 19620 

gcaggcgcggggctgtcccttct t tgagaccactgcgtttatc tgctcggagggagcatg 

BstAPI Bsp24I 
Haell BstDSI I 

StuI I Ncol I 

Bsp2 4I I I Styl I 

BplI BseRI I I 1 Xcml I IBsaWI 

1 1 I I I I I I I 

gaggaggcactaaagcaaggcctgcccaccacccgtcccatcgcgcccatggctaccgga 

19621 + + + + + + 19680 

c t cc t ccg tgatt teg ttccggacgggtgg tgggcagggtagcgcgggtaccgatggcct 

BspGI BspMI 
I I 

gtgc tgggccagcacacacccgtaacgctggacc tgcctccccccgccgacacccagcag 

19 681 + + + + + + 19740 

cacgacccggtcgtgtgtgggcattgcgacctggacggaggggggcggctgtgggtcgtc 

Taqll BsiEI 
I I 
aaacctgtgctgccaggcccgaccgccgt tgt tgtaacccgtcctagccgcgcgtccctg 

19741 + + + + + + 19800 

t ttggacacgacggtccgggctggcggcaacaacattgggcaggatcggcgcgcagggac 

RsrII BsiEI 
MspAlI I Pvul ^ 
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cgccgcgccgc^. yggtccgcgatcgttgcggcccgtagccagtggcaac t^ Jaaagc 

19801 + + + + + + 19860 

gcggcgcggcggtcgccaggcgctagcaacgccgggcatcggtcaccgttgaccgt ttcg 

Haell Eco57I 
I I 

acactgaacagcatcgtgggtctgggggtgcaatccctgaagcgccgacgatgcttctga 

19861 + + + + + + 19920 

tgtgacttgtcgtagcacccagacccccacgttagggact tcgcggc tgctacgaagac t 

AflHI Acelll Bpull02l 

I 1 I 

atagctaacgtgtcgtatgtgtgtcatgtatgcgtccatgtcgccgccagaggagctgct 

19921 + + + + + + 19980 

tatcgat tgcacagcatacacacagtacatacgcaggtacagcggcggtct cct cgacga 

BssHII 

BseRI I Btsl 

I I I 

gagccgccgcgcgcccgctttccaagatggctaccccttcgatgatgccgcagtggtct t 

19981 + + + + + + 20040 

ctcggcggcgcgcgggcgaaaggttctaccgatggggaagctactacggcgtcaccagaa 

Smal 
Aval 
Banll 
Bspl286l 

Nspl Aval BsaHI BpulOl I 

II 1 f I 
acatgcacatctcgggccaggacgcctcggagtacctgagccccgggctggtgcagtttg 

20041 + + + + + + 20100 

tgtacgtgtagagcccggtcctgcggagcctcatggactcggggcccgaccacgtcaaac 

Haell 
BsaHI I 

BsmBI Narl I 

Eco57lj Bsgl BstDSI Banll I 

I I I I III 

cccgcgccaccgagacgtacttcagcctgaataacaagtt tagaaaccccacggtggcgc 

20101 + + + + + + 20160 

gggcgcggtggctctgcatgaagtcggacttattgttcaaatc tt tggggtgccaccgcg 

BsaWI 
BsrFI 

Drain PinAI Msli 

I I I 

ctacgcacgacgtgaccacagaccggtcccagcgtttgacgctgcggttcatccctgtgg 

20161 + + + + + + 20220 

gatgcgtgctgcactggtgtctggccagggtcgcaaactgcgacgccaagtagggacacc 

Taqll 

BciVI RleAI I 

I I I 

accgtgaggatactgcgtactcgtacaaggcgcggttcaccctagctgtgggtgataacc 

20221 + + + + + + 20280 

tggcactcctatgacgcatgagcatgttccgcgccaagtgggatcgacacccactattgg 

Apal 
Banll 
Bspl286I 
Bmgl 
BseSI 

SacII EcoOl09I| 
MspAlI I EcoOl09l I I 

BspGI BsaAI BstDSI I I BspGI I t I 

I I III I I I I 

gtgtgctggacatggcttccacgtactttgacatccgcggcgtgctggacaggggcccta 

20281 + + + + + + 20340 

cacacgacctgtaccgaaggtgcatgaaactgtaggcgccgcacgacctgtccccgggat: 

Bspl286I 
Bmgl I 

BseSI I 

Btsl Styl BanI I I 

I 111! 
cttttaagccctactctggcactgcctacaacgccctggctcccaagggtgccccaaatc 

20341 + + + + + + 20400 

gaaaattcgggatgagaccgtgacggatgttgcgggaccgagggttcccacggggt ttag 

Earl 
I 

cttgcgaatgggatgaagctgctactgctcttgaaataaacctagaagaagaggacgatg 

20401 + + + + + + 20460 

gaacgcttaccctacttcgacgatgacgagaactttatttggatcttcttc tcctgctac 

BsaHI 

AccI Narl 
Bbsl I Bpull02I BsaAI Banll 

II I I II 
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20521 



acaacgaagac. Ugacgagcaagctgagcagcaaaaaacccacgcat i^cagg 

20461 +--■ + + + + • "'' + 20520 

tgttgcttctgcttcatctgctcgttcgactcgtcgttttttgagtgcataaacccgtcc 

Haell Sspl 

I I 
cgccttattctggtataaatattacaaaggagggtattcaaataggtgtcgaaggtcaaa 

, + + + + + 20580 

gcggaataagaccatatttataatgtttcctcccataagtttacccacagcctccagttt 

Tthlllll EcoNI 

I I 

cacctaaatatgccgataaaacatttcaacctgaacctcaaataggagaatctcagtggt 

20581 + + + + + + 20640 

gtggatttatacggctattttgtaaagttggacttggagtttatcctcttagagtcacca 

MspAlI 
Vspl PvuII 

I I 

acgaaactgaaattaatcatgcagctgggagagtccttaaaaagactaccccaatgaaac 

20641 — — + + + + + + 20700 

tgctttgactttaattagtacgtcgaccctctcaggaatttttctgatggggttactttg 

Ndel RleAI BsmI 

I I I 

catgttacggttcatatgcaaaacccacaaatgaaaatggagggcaaggcattcttgtaa 

20701 + '-+ + + + + 20760 

gtacaatgccaagtatacgttttgggtgtttacttttacctcccgttccgtaagaacatt 

agcaacaaaatggaaagctagaaagtcaagtggaaatgcaatttttctcaactactgagg 

20761 + + + + + + 20820 

tcgttgttttacctttcgatctttcagttcacctttacgttaaaaagagttgatgactcc 

BsrGI 

BsiEI BsrDI Tat I 

I i I 

cgaccgcaggcaatggtgataacttgactcctaaagtggtattgtacagtgaagatgtag 



20821 



20880 

gctggcgtccgttaccactattgaactgaggatttcaccataacatgtcacttctacatc 

Nspl BssSI 

i I 
atatagaaaccccagacactcatatttcttacatgcccactattaaggaaggtaactcac 

20881 ~ + + + + + + 20940 

tatatctttggggtctgtgagtataaagaatgtacgggtgataattccttccattgagtg 

Hael 
Stul 

Bgll I BsrDI 
I I I 

gagaactaatgggccaacaatctatgcccaacaggcctaattacattgcttttagggaca 21000 
ctcttgattacccggttgttagatacgggttgtccggattaatgtaacgaaaatccctgt 

Taqll 
I 

attttattggtctaatgtattacaacagcacgggtaatatgggtgttctggcgggccaag ^^^^^ 
taaaataaccagattacataatgttgtcgtgcccattatacccacaagaccgcccggttc 
BsmI 

Tthlllll I Tthlllll 

I I I 

catcgcagttgaatgctgttgtagatttgcaagacagaaacacagagctttcataccagc 

+ + + + + + 21120 

gtagcgtcaacttacgacaacatctaaacgttctgtctttgtgtctcgaaagtatggtcg 



20941 



21001 



21061 



Drdll 

SexAI Hindi 

t I 
ttttgcttgattccattggtgatagaaccaggtacttttctatgtggaatcaggctgttg 

2]_^21 + + + + + + 21180 

aaaacgaactaaggtaaccactatcttggtccatgaaaagatacaccttagtccgacaac 

acagctatgatccagatgttagaattattgaaaatcatggaactgaagatgaacttccaa 

, , . + + + 21240 



21181 



tgtcgatactaggtctacaatcttaataacttttagtaccttgacttctacttgaaggtt 



Eco57l Bmrl Vspl Styl 

III 1 
attactgctttccactgggaggtgtgattaatacagagactcttaccaaggtaaaaccta 

21241 + + + + + + 213 0 0 

taatgacgaaaggtgaccctccacactaattatgtctctgagaatggttccattttggat 

EcoNI Sfcl Apol Mmel 

I III 
aaacaggtcaggaaaatggatgggaaaaagatgctacagaattttcagataaaaatgaaa 

21301 + + + + + + 2 1360 

tttgtccagtccttttacctaccctttttctacgatgtcttaaaagtctatttttacttt 
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BStDSl 
Ncol 

Styl PflMI Apol 

I I I 

taagagttggaaataatt ttgccatggaaatcaatctaaatgccaacc tgtggagaaat t 

21361 + + + + + + 21420 

attctcaacctttat taaaacggtacctt tagttagatttacggttggacacct ctttaa 

Haell 

TatI Eco47lII I Mmel Tat I 

I II 11 

tcctgtactccaacatagcgctgtatttgcccgacaagctaaagtacagtccttccaacg 

21421 + + + + + + 21480 

aggacatgaggttgtatcgcgacataaacgggctgttcgatttcatgtcaggaaggttgc 

Tthlllll Smal 
Apol Mmel Pflll08I I Aval I 

1 til II 

taaaaatttctgataacccaaacacctacgactacatgaacaagcgagtggtggctcccg 

21481 + + + + + + 21540 

atttttaaagactattgggtttgtggatgctgatgtacttgttcgctcaccaccgagggc 

BsiHKAI 

Styl Bspl286I Tthllll 
I I I 

ggttagtggactgctacattaaccttggagcacgctggtccct tgactata tggacaacg 

21541 + '-+ + + + + 21600 

ccaatcacctgacgatgtaat tggaacctcgtgcgaccagggaactgatatacctgttgc 

Xcml Hael 

Hindi MslI IBsrDI 1 BsrBI 

1 ill! I 

tcaacccatttaaccaccaccgcaatgctggcctgcgctaccgctcaatgttgctgggca 

21601 + + + + + + 21660 

agttgggtaaat tggtggtggcgttacgaccggacgcgatggcgagttacaacgacccgt 

Bspl286l 

Bmgl I Ban I 

BsrDI BseSI | MslI I 

I II IE 

atggtcgctatgtgcccttccacatccaggtgcctcagaagttctttgccattaaaaacc 

21661 + + + + + + 21720 

taccagcgatacacgggaaggtgtaggtccacggagtcttcaagaaacggtaatttttgg 

Pf 111081 
Eco57l ! 
Banll I 1 Hindi 

Bspl286I | I Hpal Drdll 

III II 
tccttctcctgccgggctcatacacctacgagtggaacttcaggaaggatgttaacatgg 

21721 + + + + + + 21780 

aggaagaggacggcccgagtatgtggatgctcacct tgaagtcct tcctacaat tgtacc 

Avrll 
Styl 
Banll I 
BsiHKAI [ 
Bspl286I ! 
PstI I I 

Sfcl | Sad I Bsu36l Hindi 

1111 I i 

ttctgcagagctccctaggaaatgacctaagggttgacggagccagcattaagtttgata 

21781 + + + + + + 21840 

aagacgtctcgagggatcctttactggat tcccaactgcc tcggtcgtaat tcaaactat 

BstDSI 

Ncol BsaXI Smll 

Styl Bsbl | RleAI I Hael 

I II 111 

gcatttgcctttacgccacct tcttccccatggcccacaacaccgcctccacgcttgagg 

21841 + + + + + + 21900 

cgtaaacggaaatgcggtggaagaaggggtaccgggtgttgtggcggaggtgcgaactcc 

BsaXI 

Bce83I Hin4I! Ecil 

I III 
ccatgcttagaaacgacaccaacgaccagtcctt taacgacta tc tctccgccgccaaca 

21901 + + + + + + 21960 

ggtacgaatctttgctgtggt tgctggtcaggaaattgctgatagagaggcggcggt tgt 

Bspl286l 
Bmgl I 

Nspl BseSI t Bmrl 

I II I 

tgctctaccc tatacccgccaacgctaccaacgtgcccatatcca tcccc t cccgcaac t 

21961 + + + + + + 22020 

acgagatgggatatgggcggttgcgatggttgcacgggtataggtaggggagggcgttga 

SacII 
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BstDSI } Smll iirl 

1 I'. I i 

gggcggctttccgcggctgggccttcacgcgccttaagactaaggaaaccccatcactgg 

22021 + + + + + + 22080 

cccgccgaaaggcgccgacccggaagtgcgcggaattctgattcctttggggtagtgacc 

Pf 111081 
Banll I 
Bspl286l 1 
Aval | I 
I I I 

gctcgggctacgacccttattacacctactctggctctataccctacctagatggaacct 

22081 + + + + + + 22140 

cgagcccgatgctgggaataatgtggatgagaccgagatatgggatggatctacct tgga 

Hael MspAlI 
MscI Earl I Hael 

Eael I DrdI IPvuII ! 

II II II 

tttacctcaaccacacctttaagaaggtggccattacctttgactcttctgtcagctggc 

22141 + + + + + + 22200 

aaatggagttggtgtggaaattcttccaccggtaatggaaactgagaagacagtcgaccg 

Haell 

BsrDI Eco47III IHincII 

I III 
ctggcaatgaccgcctgcttacccccaacgagtttgaaattaagcgctcagttgacgggg 

22201 + + + + + + 22260 

gaccgttactggcggacgaatgggggttgctcaaactttaattcgcgagtcaactgcccc 

Drdll 

Acll Bmrl PflMI I Nhel 

II II I 

agggttacaacgttgcccagtgtaacatgaccaaagactggttcctggtacaaatgctag 

22261 + + + + + + 22320 

tcccaatgttgcaacgggtcacattgtactggtttctgaccaaggaccatgtttacgatc 

Nspl 
Tatll 
I I 

ctaactacaacattggctaccagggcttctatatcccagagagctacaaggaccgcatgt 

22321 + + + + + + 22380 

gattgatgttgtaaccgatggtcccgaagatatagggtctctcgatgttcctggcgtaca 

Bsp24l Bsp24I 

I I 
actccttctttagaaacttccagcccatgagccgtcaggtggtggatgatactaaataca 

22381 + + + + + + 22440 

tgaggaagaaatctttgaaggtcgggtactcggcagtccaccacctactatgatttatgt 

PflMI Bsbl 

I I 

aggactaccaacaggtgggcatcctacaccaacacaacaactctggatttgttggctacc 

22441 + + + + + + 22500 

tcctgatggttgtccacccgtaggatgtggttgtgttgttgagacctaaacaaccgatgg 

Hael 
StuI 
f 

ttgcccccaccatgcgcgaaggacaggcctaccctgctaacttcccctatccgcttatag 

22501 + + + + + + 22560 

aacgggggtggt acgcgct tec tgtccggatgggacgattgaaggggataggcgaa tatc 

BsiEI 
Pvul 

Hindi Sgfl Bpml 

I I I 

gcaagaccgcagttgacagcattacccagaaaaagtttct ttgcgatcgcaccc tt tggc 

22561 + + + + + + 22620 

cgttctggcgtcaactgtcgtaatgggtctttttcaaagaaacgctagcgtgggaaaccg 

BstDSI 
Ncol 
Styl 
I 

gcatcccattctccagtaactttatgtccatgggcgcactcacagacctgggccaaaacc 

22621 + + + + + + 22680 

cgtagggtaagaggtcattgaaatacaggtacccgcgtgagtgtctggacccggttttgg 

BstDSI 
BamHI Ncol 

BsaXI Ecil BstYI Styl 

II ! 1 

ttctctacgccaactccgcccacgcgctagacatgacttttgaggtggatcccatggacg 

22681 -+ + + + + + 22740 

aagagatgcggttgaggcgggtgcgcgatctgtactgaaaactccacctagggtacctgc 

BsiEI 
Eael I 
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] Gdi 

BsiHKAI 
Bspl286I 

Tthlllll BsrFI 
Banll | BseSI j 

Bspl286I 1 TChllll ApaLI I t 

I I I I I I 

agcccacccttctttatgttttgtttgaagtctttgacgtggtccgtgtgcaccggccgc 

22741 + + + + + + 22800 

tcgggtgggaagaaatacaaaacaaacttcagaaactgcaccaggcacacgtggccggcg 

BsiEl 
BsrFI I 

BsaHI NgoAIVI 
Sacll I Eael | 

MspAlII | BspMI Eagl | 

BstDSI | | | Fspl I Gdill I 

lit! II II 

accgcggcgtcatcgaaaccgtgtacctgcgcacgcccttctcggccggcaacgccacaa 

22801 + + + + + + 22860 

tggcgccgcagtagctttggcacatggacgcgtgcgggaagagccggccgttgcggtgtt 

Banll 

MspAlI Bspl286I 
PvuII BstDSI | 
Bpml I Ncol I 
Tthlllll 1 I Styl I AlwNI 

I I I I I I 

cataaagaagcaagcaacatcaacaacagctgccgccatgggctccagtgagcaggaact 

22861 + + + + + + 22920 

gtatttcttcgttcgttgtagttgttgtcgacggcggtacccgaggtcactcgtccttga 

Bspl286l 

Bglll Bmgl 1 

BstYI BseSI I 

RleAI Banll I Eco47lII 

I 111 I 

gaaagccattgtcaaagatcttggttgtgggccatattttttgggcacctatgacaagcg 

22921 + + + + + + 22980 

ctttcggtaacagtttctagaaccaacacccggtataaaaaacccgtggatactgttcgc 

Nrul 
BsiEI 
BsiEI 
BsrFI 
Eael I 
Eagl I 

Haell Gdi II I 

I I I 

ctttccaggctttgt ttctccacacaagc tcgcctgcgccatagtcaatacggccggtcg 

22981 + + + + + + 23040 

gaaaggtccgaaacaaagaggtgtgttcgagcggacgcggtatcagttatgccggccagc 

Bmrl Hael UbaLI Nspl 

I III 
cgagactgggggcgtacactggatggcctttgcctggaacccgcactcaaaaacatgcta 

23041 + + + + + + 23100 

gctctgacccccgcatgtgacctaccggaaacggaccttgggcgtgagtttttgtacgat 

Banll Smll 
Bspl286l Bce83I BspMI I Tthlllll Hin4l 

II II II 

cctctttgagccctttggcttttctgaccagcgactcaagcaggtttaccagtttgagta 

23101 + + + + + + 23160 

ggagaaactcgggaaaccgaaaagactggtcgctgagttcgtccaaatggtcaaactcat 

BsrDI MspAlI 
Haell BsiEI I 

I I I 

cgagtcactcctgcgccgtagcgccattgcttcttcccccgaccgctgtataacgctgga 

23161 + + + + + + 23220 

gctcagtgaggacgcggcatcgcggtaacgaagaagggggctggcgacatattgcgacct 

Apal 
Banll 
Bspl286I 

Bmgl | BsiEI 
BseSI I Eael I 
Eco0109I | | Eagl I 
Taqll I I Gdill I 
III II 

aaagtccacccaaagcgtacaggggcccaactcggccgcctgtggactattctgctgcat 

23221 + + + + + + 23280 

tttcaggtgggtttcgcatgtccccgggttgagccggcggacacctgataagacgacgta 

BstDSI 
Ncol 

Nspl Styl Bael 

I I I 

gtttctccacgcctttgccaactggccccaaactcccatggatcacaaccccaccatgaa 
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23281 + I + + + + /' + 23340 

caaagaggtgcg^, ^acggttgaccggggtttgagggtacctagtgttggggtygtactt 

Kpnl 

Banl I Bael Bsp24I 

It i 1 

ccttattaccggggtacccaactccatgctcaacagtccccaggtacagcccaccctgcg 

23341 + + + + + + 23400 

ggaataatggccccatgggttgaggtacgagttgtcaggggtccatgtcgggtgggacgc 

Sfcl Haell 
Bsp24I | Acelll Hin41l Bpml BplI 

I { i II 11 

tcgcaaccaggaacagctctacagct tec tggagcgccactcgccc tact tccgcagcca 

23401 + + + + + + 23460 

agcgttggtccttgtcgagatgtcgaaggacctcgcggtgagcgggatgaaggcgtcggt 

Nspl 
Afllll I 

Fspl Haell BspLUllI I Tat I 

j I 111 

cagtgcgcagattaggagcgccacttctttttgtcacttgaaaaacatgtaaaaataatg 

23461 + + + + + + 23520 

gtcacgcgtctaatcctcgcggtgaagaaaaacagtgaactttttgtacat ttttattac 

BsrGI 
Tat I Ava I 
I I 

tactagagacactttcaataaaggcaaatgcttttatttgtacactctcgggtgattatt 

23521 + + + + + + 23580 

atgatctctgtgaaagttatttccgtttacgaaaataaacatgtgagagcccactaataa 

Dral MslI 

I I 

tacccccacccttgccgtctgcgccgtttaaaaatcaaaggggttctgccgcgcatcgct 

23581 + + + + + + 23640 

atgggggtgggaacggcagacgcggcaaatttttagtttccccaagacggcgcgtagcga 

Bael BsiHKAI 
Aflllll Bspl286l Bael 

II II 

atgcgccactggcagggacacgttgcgatactggtgtttagtgctccacttaaactcagg 

23641 + + + + + + 23700 

tacgcggtgaccgtccctgtgcaacgctatgaccacaaatcacgaggtgaatttgagtcc 

Sacll Afllll 
MspAlII BspMI 
BstDSI j 1 Acelll Fspl Mlul 

I i I E I I 

cacaaccatccgcggcagctcggtgaagttttcactccacaggctgcgcaccatcaccaa 

23701 + + + + + + 23760 

gtgttggtaggcgccgtcgagccacttcaaaagtgaggtgtccgacgcgtggtagtggtt 

EcoRV 
Haell I 

BsaHI I I BssHII 
Narl f I BssHII I 

Banl I I j Eco0109I Ecil 1 I 

I I I I I III 

cgcgtttagcaggtcgggcgccgatatcttgaagtcgcagttggggcctccgccctgcgc 

23761 + + + + + + 23820 

gcgcaaatcgtccagcccgcggctatagaacttcagcgtcaaccccggaggcgggacgcg 

Mm el 
BsiHKAI I 
Bspl286 1 I 
Bsesi | I 
Haell ApaLI I I I 
I I I I I 

gcgcgagttgcgatacacagggttgcagcactggaacactatcagcgccgggtggtgcac 

23821 + + + + + + 23880 

cgcgctcaacgctatgtgtcccaacgtcgtgaccttgtgatagtcgcggcccaccacgtg 

ECO0109I 

Hael PspSlI 

MscI BstYI Sse8647I 

Eael | Hin4l t BspGI I BpulOI 

II II II I 

gctggccagcacgctcttgtcggagatcagatccgcgtccaggtcctccgcgttgctcag 

23881 + + + + + + 23940 

cgaccggtcgtgcgagaacagcctctagtctaggcgcaggtccaggaggcgcaacgagtc 

Bspl286I 
Bmgl I 

Hindi BseSI I 

I I I 

ggcgaacggagtcaactttggtagctgccttcccaaaaagggcgcgtgcccaggctttga 

23941 + + + + + + 24000 

ccgcttgcctcagttgaaaccatcgacggaagggtttttcccgcgcacgggtccgaaact 
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) Bspl2 8 6l 

Bmgl I 
BseSI I 

Hin4I MslI BplI BstEII HgiEII I BciVI 

I 111 II I 

gttgcactcgcaccgtagtggcatcaaaaggtgaccgtgcccggtctgggcgttaggata 

24001 + + + + + + 24060 

caacgtgagcgtggcatcaccgtagttttccactggcacgggccagacccgcaatcctat 

AlwNI BpulOI 
Haell Eco57l| 

1 ! I 

cagcgcctgcataaaagccttgatctgcttaaaagccacctgagcctttgcgccttcaga 

24061 + + + + + + 24120 

gtcgcggacgtattttcggaactagacgaattttcggtggactcggaaacgcggaagtct 

Mmel 
BsiHKAI I 
Bspl286ll 

Eael Bgll BseSI I I 

Nspl BstAPI Gdill Sfir ApaLI I I I 

I t I ! I I II 

gaagaacatgccgcaagacttgccggaaaactgattggccggacaggccgcgtcgtgcac 

24121 + + + + + + 24180 

cttcttgtacggcgttctgaacggccttttgactaaccggcctgtccggcgcagcacgtg 

"Bgll I BsaWI 
BstYI BsrFI 
Bsgl Bsbl I PinAI 

III I 

gcagcaccttgcgtcggtgttggagatctgcaccacatttcggccccaccggttcttcac 

24181 + + + + + + 24240 

cgtcgtggaacgcagccacaacctctagacgtggtgtaaagccggggtggccaagaagtg 

Eco57l BssHII 
Hael j BssHII I 

II II 

gatcttggccttgctagactgctccttcagcgcgcgctgcccgttttcgctcgtcacatc 

24241 + + + + + + 24300 

ctagaaccggaacgatctgacgaggaagtcgcgcgcgacgggcaaaagcgagcagtgcag 

BsiHKAI 
Bspl286l 

BsaAI I Aflll 
Pmll I AccI Smll 

II II 

catttcaatcacgtgctccttatttatcataatgcttccgtgtagacacttaagctcgcc 

24301 + + + + + + 24360 

gtaaagttagtgcacgaggaataaatagtattacgaaggcacatctgtgaattcgagcgg 

Banll 
Bspl286l 
BssSI I 
Tthlllll I : 
Bsgl I I 

MspAlI BstDSIl I I 

I I I I I 

t tcgatctcagcgcagcggtgcagccacaacgcgcagcccgtgggctcgtgatgcttgta 

24361 + + + + + + 24420 

aagctagagtcgcgtcgccacgtcggtgttgcgcgtcgggcacccgagcactacgaacat 

Pstl 

PstI Sbfl 
BstEII BspMI Sfcl I Sfcl I 

I III II 

ggtcacc tctgcaaacgactgcaggtacgcctgcaggaatcgccccatcatcgt cacaaa 

24421 + + + + + + 24480 

ccagtggagacgtttgctgacgtccatgcggacgtccttagcggggtagtagcagtgttt 

BsiHKAI 
Bspl286I 
SacII 
MspAlI I 
MspAlI BstDSI I 1 
Pvull BseRI I I I 
I till 

ggtcttgttgctggtgaaggtcagctgcaacccgcggtgctcctcgttcagccaggtctt 

24481 + + + + + + 24540 

ccagaacaacgaccacttccagtcgacgttgggcgccacgaggagcaagtcggtccagaa 

BsiEI 
Eael I 
EagI | 
Gdill I 
I I 

gcatacggccgccagagcttccacttggtcaggcagtagcttgaagttcgcctttagatc 

24541 + + + + + + 24600 

cgtatgccggcggtctcgaaggtgaaccagtccgtcatcaaacttcaagcggaaatctag 
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BsaAI \ BssHII I 

BsaBI pmll " BssHII I I 

II III 
gttatccacgtggtacttgtccatcagcgcgcgcgcagcctccatgcccttctcccacgc 

24601 + + + + + + 24660 

caataggtgcaccatgaacaggtagtcgcgcgcgcgtcggaggtacgggaagagggtgcg 

BsiEI 
PVUI MspAlI 
I I 

agacacgatcggcacactcagcgggt tea teacegtaatt tcact t tccgcttcgc tggg 

24661 + + + + + + 24720 

tctgtgctagccgtgtgagtcgcccaagtagtggcattaaagtgaaaggcgaagcgaccc 

Banll Earl Bmrl 
Bspl286l Sapl Earl Bbsl I 

III I 1 

ctcttcctcttcctcttgcgtccgcataccacgcgccactgggtcgtcttcattcagccg 

24721 + + + + + + 24780 

gagaaggagaaggagaacgcaggcgtatggtgcgcggtgacccagcagaagtaagtcggc 

Bsawi 
BsrFI 
PinAI 

Tthlllii SgrAI 
I , I 
ccgcactgtgcgcttacctcctttgccatgcttgattagcaccggtgggttgctgaaacc 

24781 + + + + + + 24840 

ggcgtgacacgcgaatggaggaaacggtacgaactaatcgtggccacccaacgactttgg 

Haell 
I 

caccatttgtagcgccacatcttctctttcttcctcgctgtccacgattacctctggtga 

24841 4 + + + + + 24900 

gtggtaaacatcgcggtgtagaagagaaagaaggagcgacaggtgctaatggagaccac t 

BsrDI 
Hael 1 

Aval Mscl | 

Haell Haell Eael | | 

I I 111 

tggcgggcgctcgggcttgggagaagggcgcttctttttcttcttgggcgcaatggccaa 

24901 + + + + + + 24960 

accgcccgcgagcccgaaccctc ttcccgcgaagaaaaagaagaacccgcgttaccggt t 

SacII 
MspAlI 
BstDSI 
Taql I | 
Eael I i 

Ecil Gdilll I. II BanI Bbsl 

I Mill I I 

atccgccgccgaggtcgatggccgcgggctgggtgtgcgcggcaccagcgcgtcttgtga 

24961 + + + + + + 25020 

taggcggcggctccagctaccggcgcccgacccacacgcgccgtggtcgcgcagaacact 

Smal 
Aval 
Haell 
BsaHI I 
Narl I 

Hin4I BplI Banll I 

j I III 

tgagtcttcctcgtcctcggactcgatacgccgcctcatccgcttttttgggggcgcccg 

25021 + + + + + + 25080 

actcagaaggagcaggagcctgagctatgcggcggagtaggcgaaaaaacccccgcgggc 

BstDSI 
BsaXI I 
Hin4l| I 
Ahdl ( I I 
Aflllll I I I 
HaelVI | | Ncol Aatll 
Hin4 1 1 i I Styl BsaHI I 

Mil I t I 

gggaggcggcggcgacggggacggggacgacacgtcctccatggt tgggggacgtcgcgc 

25081 + + + + + + 25140 

ccctccgccgccgctgcccctgcccctgctgtgcaggaggtaccaaccccctgcagcgcg 

Hael 
MSCI 

Aval BseRI Earl Eael I 

I I til 

cgcaccgcgtccgcgctcgggggtggtttcgcgctgctcctcttcccgactggccatttc 

25141 + + + + + + 25200 

gcgtggcgcaggcgcgagcccccaccaaagcgcgacgaggagaagggctgaccggtaaag 

Sf cl 
1 

cttctcctataggcagaaaaagatcatggagtcagtcgagaagaaggacagcctaaccgc 
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25201 + - > | + + + +- / + 25260 

gaagaggatatx. jctttttctagtacctcagtcagctcttcttcctgtcgy^tggcg 

cccctctgagttcgccaccaccgcctccaccgatgccgccaacgcgcctaccaccttccc 

25261 + + + + + + 25320 

ggggagactcaagcggtggtggcggaggtggctacggcggttgcgcggatggtggaaggg 

EcoOl09I 
Bce83l I 
BseRI I 

BanI Smll BseRI I Psp5ll 

II ill 
cgtcgaggcacccccgcttgaggaggaggaagtgattatcgagcaggacccaggttttgt 

25321 + + + + + + 25380 

gcagctccgtgggggcgaactcctcctccttcactaatagctcgtcctgggtccaaaaca 

BsrBI 

Bbsl Hin4I I BplI 

III I 

aagcgaagacgacgaggaccgctcagtaccaacagaggataaaaagcaagaccaggacaa 

25381 + + + + + + 25440 

t tcgcttctgctgctcctggcgagtcatggttgtctcctatttttcgttctggtcctgtt 

RleAI BsmBI 
I I 

cgcagaggcaaacgaggaacaagtcgggcggggggacgaaaggcatggcgacLacctaga 

25441 + -+ + + + + 25500 

gcgtctccgtttgctccctgttcagcccgcccccctgctttccgtaccgctgatggatct 

Haell 

PstI I Afllll 
BsaXI Sfcl I 1 Mlul 

j t I I < 

tgtgggagacgacgtgctgttgaagcatctgcagcgccagtgcgccattatctgcgacgc 

25501 + + + + + + 25560 

acaccctctgctgcacgacaacttcgtagacgtcgcggtcacgcggtaatagacgctgcg 

Bspl286I 
Bmgl I 

BseSI I Pflll08I 

I I I 

gttgcaagagcgcagcgatgtgcccctcgccatagcggatgtcagccttgcctacgaacg 

25561 + + + + + + 25620 

caacgttctcgcgtcgctacacggggagcggtatcgcctacagtcggaacggatgcttgc 

Ban 1 1 
Bspl286I 
Nspl I 
I I 

ccacctattctcaccgcgcgtaccccccaaacgccaagaaaacggcacatgcgagcccaa 

25621 + + + + + + 25680 

ggtggataagagtggcgcgcatggggggtttgcggttcttttgccgtgtacgctcgggtt 

Tthlllll 
I 

cccgcgcctcaacttctaccccgtatttgccgtgccagaggtgcttgccacccatcacat 

25681 + + + + + + 25740 

gggcgcggagttgaagatggggcataaacggcacggtctccacgaacggtggatagtgta 

BsrBI 
I 

ctttttccaaaactgcaagatacccctatcctgccgtgccaaccgcagccgagcggacaa 

25741 + + + + + + 25800 

gaaaaaggttttgacgttctatggggataggacggcacggttggcgtcggctcgcctgtt 

Tthlllll 
Hael I 

MspAlI I I Hin4l 

PvuII I I Haell EcoRV 1 

III I II 

gcagctggccttgcggcagggcgctgtcatacctgatatcgcctcgctcaacgaagtgcc 

25801 + + + + + + 25860 

cgtcgaccggaacgccgtcccgcgacagtatggactatagcggagcgagttgcttcacgg 

BssHII 
I 

aaaaatctttgagggtcttggacgcgacgagaagcgcgcggcaaacgctctgcaacagga 

25861 + + + + + + 25920 

tttttagaaactcccagaacctgcgctgctcttcgcgcgccgtttgcgagacgttgtcct 

Bpml 
Aval I 
BsaXI Smll I 

Bsbl Xhol I BssHII 

I II I 

aaacagcgaaaatgaaagtcactctggagtgttggtggaactcgagggtgacaacgcgcg 

25921 h + + + h + 25980 

tttgtcgcttttactttcagtgagacctcacaaccaccttgagctcccactgttgcgcgc 
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) BstEII Taqll 

I I 
cctagccgtactaaaacgcagcatcgaggtcacccactttgcctacccggcacttaaccL. 

25981 + + + + + + 26040 

ggatcggcatgattttgcgtcgtagctccagtgggtgaaacggatgggccgtgaattgga 

Real 

MslI 

Acelll 

EsiHKAI 

HgiEII Bspl286l 

Styl Real I I I Fs P* AlwNI 

t I 111 1 1 

accccccaaggtcatgagcacagtcatgagtgagctgatcgtgcgccgtgcgcagcccct 

26041 + + + + + + 26100 

tggggggttccagtactcgtgtcagtactcactcgactagcacgcggcacgcgtcgggga 

Tthlllll 

Apol Bpml ECOO109I I BseRI 

II III 
ggagagggatgcaaatttgcaagaacaaacagaggagggcctacccgcagttggcgacga 

+ + + + + + 26160 

cctctccctacgtttaaacgttcttgtttgtctcctcccggatgggcgtcaaccgctgct 



26101 



BssHII 

Nhel I BseRI 

I I ' 

gcagctagcgcgctggcttcaaacgcgcgagcctgccgacttggaggagcgacgcaaact 

26161 + + + + + + 26220 

cgtcgatcgcgcgaccgaagtttgcgcgctcggacggctgaacctcctcgctgcgtttga 

BsiHKAI MspAlI 
Eael Bspl286I BsaXI Nspl I 

Gdill BtsI I BstDSI Smlll SphI I Bce83l 

I 111 II II I 

aatgatggccgcagtgctcgttaccgtggagcttgagtgcatgcagcggttctttgctga 



26221 



26281 



ttactaccggcgtcacgagcaatggcacctcgaactcacgtacgtcgccaagaaacgact 

BsaAI 
SnaBI 

BsrDI SunI 

I I 

cccggagatgcagcgcaagctagaggaaacattgcactacacctttcgacagggctacgt 

+ + + + + + 

gggcctctacgtcgcgttcgatctcctttgtaacgtgatgtggaaagctgtcccgatgca 



26340 



26401 



Banll 

BsiHKAI Mmel 
Hael Bglll Bspl2 86l BsaXI I Scyl 

Stul BstYI SacI SexAI I IBsal I Apol 

| ! | I I I I I I 

acgccaggcctgcaagatctccaacgtggagctctgcaacctggtctcctaccttggaat 

26341 + + + + + + 26400 

tgcggtccggacgttctagaggttgcacctcgagacgttggaccagaggatggaacctta 

Bce83l AscI 
Styl BstAPIl Smll BssHII 

i II I 1 

tttgcacgaaaaccgccttgggcaaaacgtgcttcattccacgctcaagggcgaggcgcg 

, + |. + + + 26460 

aaacgtgcttttggcggaacccgttttgcacgaagtaaggtgcgagttcccgctccgcgc 

BstDSI 
Ncol 
Styl 
Eael I 

Tthllll Gdill I 

' ' 1 , 

ccgcgactacgtccgcgactgcgtttacttatttctatgctacacctggcagacggccat 

26461 + + + + + + 26520 

ggcgctgatgcaggcgctgacgcaaatgaataaagatacgatgtggaccgtctgccggta 

AlwNI 
BstAPI 

Bce83l BseRI PstI I 

Tthlllll BtsI I Acelll Smll I Sfcl I 1 

I II 1 II III 

gggcgtttggcagcagtgcttggaggagtgcaacctcaaggagctgcagaaactgctaaa 

26521 + + + + + + 26580 

cccgcaaaccgtcgtcac'gaacctcctcacgttggagttcctcgacgtctttgacgattt 

Eael 
Gdill 
BstDSI 

ECO0109I Hael I I 

PspBlI Eco47III 1 I 

Sse8647l BsaXI I I I 

| I I 1 1 



Ecil 
I 



gcaaaacttgaaggacctatggacggccttcaacgagcgctccgtggccgcgcacctggc 
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26641 



26581 + - >■— - + + + + + 26640 

cgttttgaactu ..cggatacctgccggaagttgctcgcgaggcaccggcgcycggaccg 

EcoNI AlwNI 
1 ! 

ggacatcattttccccgaacgcctgcttaaaaccctgcaacagggtctgccagacttcac ~^ AA 
, , + + + 2o / UU 

cctgtagtaaaaggggcttgcggacgaattttgggacgttgtcccagacggtctgaagtg 

BpulOI 
Haell 

Ns pl Eco47III I 

i I I 

cagtcaaagcatgttgcagaactttaggaactttatcctagagcgctcaggaatcttgcc 

. + + + + + 26760 

gtcagtttcgtacaacgtcttgaaatccttgaaataggatctcgcgagtccttagaacgg 



26701 



26761 



BsiHKAI 
Bspl286I 
BseSI I Bspl286I 

BspMI I Bmgl I Ecu 

Aarl ApaLI I I BseSI I BsmI I 

I III II 11 

cgccacctgctgtgcacttcctagcgactttgtgcccattaagtaccgcgaatgccctcc 

. + + h + + 26820 

gcggtggacgacacgtgaaggatcgctgaaacacgggtaattcatggcgcttacgggagg 



Nhel 
PstI [ 

BtsI Sfcl I I 

I III 
gccgctctggggccactgctaccttctgcagctagccaactaccttgcctaccactctga 

26821 + + + + + + 26880 

cggcgaaaccccggtgacgatggaagacgtcgatcggttgatggaacggatggtgagact 

BsrBI BstAPI 

Bbsl I AccI Bpml I 

111 I 1 

cataatggaagacgtgagcggtgacggtctactggagtgtcactgtcgctgcaacctatg 

, , + + 1 + 26940 

gtattaccttctgcactcgccactgccagatgacctcacagtgacagcgacgttggatac 

MspAlI BanI 
BsrBI Pvull Acelll I 

I I 11 

caccccgcaccgctccctggtttgcaattcgcagctgcttaacgaaagtcaaattatcgg 2 7 00 0 

gtggggcgtggcgagggaccaaacgttaagcgtcgacgaattgctttcagtttaatagcc 

SacII 

ECOO109I MspAlII 
PspBlI BstDSI 
SanDI Ahdl 1 

PstI 1 HaelVl I 

Kpnl Sfcl I I Hin4I | I 

I III III 

tacctttgagctgcagggtccctcgcctgacgaaaagtccgcggctccggggttgaaact 

, . . + + +■ 27060 



26881 



26941 



27001 



27061 



atggaaactcgacgtcccagggagcggactgcttttcaggcgccgaggccccaactttga 
Aatll 

BsaHI I Apol Bsu36I 

II I ' 

cactccggggctgtggacgtcggcttaccttcgcaaatttgtacctgaggactaccacgc 

+ + + + + + 27120 

gtgaggccccgacacctgcagccgaatggaagcgtttaaacatggactcctgatggtgcg 



27121 



Pf 111081 

BssSI UbaLI I Bbsl 

I I I I 

ccacgagattaggttctacgaagaccaatcccgcccgccaaatgcggagcttaccgcctg 

, , + + + + 27180 



ggtgctctaatccaagatgcttctggttagggcgggcggtttacgcctcgaatggcggac 



Muni 
Hael 
MscI 
Eael 1 
BstXI I I 
I I I 

cgtcattacccagggccacattcttggccaattgcaagccatcaacaaagcccgccaaga 

27181 + + + + + + 2/ ^ 4U 

gcagtaatgggtcccggtgtaagaaccggttaacgctcggtagttgtttcgggcggttcc 

Bmrl BanI I 

Ahdl I BsiHKAI 
HaelVl I Bspl286I 
Pf 111081 Hin4I| I Sad 

1 III I 

gtttctgctacgaaagggacggggggtttacttggacccccagtccggcgaggagctcaa 
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27241 +-* V + + + + ' ^ + 27300 

caaagacgatgu .tccctgccccccaaatgaacctgggggtcaggccgct^ccgagtt 

Apal 
Ban 1 1 
Bspl286I 
Bmgl 
BseSl 
EcoO109l 
Sacll I 
MspAlIl 1 

BseRI BstDSI I I I 

| I I I I 

cccaatccccccgccgccgcagccctatcagcagcagccgcgggcccttgcttcccagga 

, i + + + + 27360 

gggttaggggggcggcggcgtcgggatagtcgtcgtcggcgcccgggaacgaagggtcct 

MspAlI 
PvuII 
PstI I 
Taqll i I 
Sfcl I I I 
I 1 t I 



27301 



BstDSI 



I 



Taqll 
I 



BseRI 
Bmrl I 
I I 



27361 



BanI 

tggcacccaaaaagaagctgcagctgccgccgccacccacggacgaggaggaatactggg 21 ^ Q 



accgtgggtttttcttcgacgtcgacggcggcggtgggtgcctgctcctccttatgaccc 



27421 



27481 



BseRI 
BseRI I Bbsl 
BseRI BseRI I I Bmrl I 

I ill II 

acagtcaggcagaggaggttttggacgaggaggaggaggacatgatggaagactgggaga 



tgtcagtccgtctcctccaaaacctgctcctcctcctcctgtactaccttctgaccctct 
Hindi I I 



+ 27480 



Taqll Bcgl 
I I 



EcoNI I Earl 

gcctagacgaggaagcttccgaggtcgaagaggtgtcagacgaaacaccgtcaccctcgg 

+ + + + + + 27540 

cggatctgctccttcgaaggctccagcttctccacagtctgctttgtggcagtgggagcc 

Haell 
BsaHI 
Narl 
BanI 



BsmI 
BsiEI I 
I I 



BsrFI I 

NgoAIV I 

SgrAI I 

I I 



Bcgl 
I 



BsaWI 
BsrFI 
PinAI 
I 



BseRI 



27541 



tcgcattcccctcgccggcgccccagaaatcggcaaccggttccagcatggctacaacct 

+ + + + + + 2/600 

agcgtaaggggagcggccgcggggtctttagccgttggccaaggtcgtaccgatgttgga 



BsrFI 

NgoAIV 

Haell 

BsaHI 

Bsu3 6I i 

BsrBI I Narl 

BsaXI I I BanI I t I BtsI 

I I I I I . . 
ccgctcctcaggcgccgccggcactgcccgttcgccgacccaaccgtagatgggacacca 



27601 



27660 



ggcgaggagtccgcggcggccgtgacgggcaagcggctgggttggcatctaccctgtggt 



27661 



BsrFI 
HgiEII I 

Drdll I I Tthlllll 

III 1 

ctggaaccagggccggtaagtccaagcagccgccgccgttagcccaagagcaacaacagc 



+ 27720 



Haell 
Styl 
I 



27721 



27781 



gaccttggtcccggccattcaggttcgtcggcggcggcaatcgggttctcgttgttgtcg 

Tthlllll 
Tthlllll 
Bspl286I I 
Bmgl I 1 
BsrBI BseSI | I I RleAI 

I It II 1 

gccaaggctaccgctcatggcgcgggcacaagaacgccatagttgcttgcttgcaagact 

cggttccgatggcgagtaccgcgcccgtgttcttgcggtatcaacgaacgaacgttctga 

Hael 
Drain I 
I I 

gtgggggcaacatctccttcgcccgccgctttcttctctaccatcacggcgtggccttcc 

+ + + + + + 

cacccccgttgtagaggaagcgggcggcgaaagaagagatggtagtgccgcaccggaagg 



+ 27780 



27840 
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Sfcl BsrFi 
Bsgl I SgrAI MspAlI 

II II 
cccgtaacatcctgcattactaccgtcatctctacagcccatactgcaccggcggcagcg 

27841 + + — + + + + 27900 

gggcattgtaggacgtaatgatggcagtagagatgtcgggtatgacgtggccgccgtcgc 

Eael 

Gdill BsiEI 
MspAlI MspAlII BsaWI | 

I II II 

gcagcggcagcaacagcagcggccacacagaagcaaaggcgaccggatagcaagactctg 

27901 + + + + + + 27960 

cgtcgccgtcgttgtcgtcgccggtgtgtcttcgtttccgctggcctatcgttctgagac 

BsaHI 
Narl 
BanI I 
BseRI | 
BseRI I 
Haell I I 

MspAlI Eco47lII I I j 

I I I I 1 

acaaagcccaagaaa tccacagcggcggcagcagcaggaggaggagcgctgcgtctggcg 

27961 + + + + + + 28020 

tgtttcgggttctttaggtgtcgccgccgtcgtcgtcctcctcctcgcgacgcagaccgc 

Haell 
I 

cccaacgaacccgta tcgacccgcgagct tagaaacaggat tt ttcccactctgta tgct 

28021 + + + + + + 28080 

gggttgct tgggcatagc tgggcgct cgaatc t t tgt cctaaaaagggtgagacatacga 

Acelll Bsal 
I i 
a tat ttcaacagagcaggggccaagaacaagagctgaaaataaaaaacaggtctctgcga 

28081 + + + + + + 28140 

tataaagttgtctcgtccccggttcttgttctcgacttttattttttgtccagagacgct 

MspAlI 

P vull Eco57l 
I I 
tccctcacccgcagctgcctgtatcacaaaagcgaagatcagcttcggcgcacgctggaa 

28141 + + + + + + 28200 

agggagtgggcgtcgacggacatagtgttttcgcttctagtcgaagccgcgtgcgacctt 

Af III 

Bbsl Earl BssHII Smll Spel 

I I I II 

gacgcggaggctctcttcagtaaatactgcgcgctgactcttaaggactagtttcgcgcc 

28201 + + + + + + 28260 

ctgcgcctccgagagaagtcatttatgacgcgcgactgagaat tcctgatcaaagcgcgg 

Haell 
BsaHI I 
Eael Narl I 

Gdill BanI I 1 

Apol Bpml BsaXI MspAlI | Bsp24l I I I 

I I I II I I I I 

ctttctcaaatttaagcgcgaaaactacgtcatctccagcggccacacccggcgccagca 

28261 + + + + + + 28320 

gaaagagtttaaattcgcgcttttgatgcagtagaggtcgccggtgtgggccgcggtcgt 

Nspl 

Bsp24I AflHI I 

* AlwNI Haell | Apol BspLUllI ! 

I II I II 

cctgtcgtcagcgccattatgagcaaggaaattcccacgccctacatgtggagttaccag 

28321 + + + + + + 28380 

ggacagcagtcgcggtaatactcgttcct t taagggtgcggga tgtacacc tcaatggtc 

Acelll Bpml 
I I 
ccacaaatgggacttgcggctggagctgcccaagactactcaacccgaataaactacatg 

28381 + + + + + + 28440 

ggtgtttaccctgaacgccgacctcgacgggttc tgatgagttgggct tat t tgatgtac 

Hindi 
RleAI 

EcoOl09I Smal | 

PspBII Aval I I I Apol 

SanDI EcoRV I I I I EcoRI 

I I I I I I I 

agcgcgggaccccacatgatatcccgggtcaacggaatccgcgcccaccgaaaccgaatt 

28441 + + + — + + + 28500 

tcgcgccctggggtgtactatagggcccagttgccttaggcgcgggtggctttggcttaa 

ctcttggaacaggcggctattaccaccacacctcgtaataaccttaatccccgtagttgg 
28501 + + + + + + 28560 
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gagaaccttg* fccga taa tggtggtgtggagcat tattggaat tagg. :caacc 

BstXI 

MspAlI BsrBI MslI I BsmBI BsaHl 

| I I I I I 

cccgctgccctggtgtaccaggaaagtcccgctcccaccactgtggtacttcccagagac 

28561 + + + + + + 28620 

gggcgacgggaccacatggtcctttcagggcgagggtggtgacaccatgaagggtctctg 

gcccaggccgaagttcagatgactaactcaggggcgcagcttgcgggcggctttcgtcac 

28621 + + + + + + 28680 

cgggtccggcttcaagtctactgattgagtccccgcgtcgaacgcccgccgaaagcagtg 

Smal 
Srf I 
Aval I 

Drain BsiEI I I 
I lit 

agggtgcggtcgcccgggcagggtataactcacctgacaatcagagggcgaggtattcag 

28681 + + + + + + 28740 

tcccacgccagcgggcccgtcccatattgagtggactgttagtctcccgctccataagtc 

Banll 

BsiHKAI BsaWI 

BsgRI Bspl286l BspEI 

Acelll I SacI Bsal I 

II 'I II 

ctcaacgacgagtcggtgagctcctcgcttggtctccgtccggacgggacatttcagatc 

28741 + + + + + + 28800 

gagttgctgctcagccactcgaggagcgaaccagaggcaggcctgccctgtaaagtctag 

BsiEI 
Eael 
EagI 
Gdill 
Haell I 
BsrFI 



NgoAIV 
BsaHI I 
Narl I 
BanI I | 
I I 



Tthllll 
Pstl I 

SfCl I 1 

I I I 



28801 



ggcggcgccggccgtccttcattcacgcctcgtcaggcaatcctaactctgcagacctcg 

+ + + h + 28860 

ccgccgcggccggcaggaagtaagtgcggagcagtccgttaggattgagacgtctggagc 

Hin4I BplI Bpml Taqll 

I III 
tcctctgagccgcgctctggaggcattggaactctgcaatttattgaggagtttgtgcca 

28861 + + + + + + 28920 

aggagactcggcgcgagacctccgtaaccttgagacgttaaataactcctcaaacacggt 

ECOO109I 

AccI PspSII Eael BsaWI 

BseRI I Aval I Gdill BspEI 

II III I 

t egg tc tact ttaacccc ttctcgggacctcccggccactatccggatcaa tttat tec t 

i i y. + f- 1- 28980 

agccagatgaaattggggaagagccctggagggccggtgataggcctagttaaataagga 

Ecil Pflll08I 
I 1 

aactttgacgcggtaaaggactcggcggacggctacgactgaatgttaagtggagaggca 29Q4Q 
ttgaaactgcgccatttcctgagccgcctgccgatgctgacttacaattcacctctccgt 



28921 



28981 



SexAI 
I 

gagcaactgcgcctgaaacacctggtccactgtcgccgccacaagtgctttgcccgcgac 

29041 + + + + + + 29100 

ctcgttgacgcggactttgtggaccaggtgacagcggcggtgttcacgaaacgggcgctg 

Apal 
Banll 
Bspl286l 
Bmgl I 
BseSI I 

BsaWI Aval EcoOl09l I I BsaHI 

1 I I I I I 

tccggtgagttttgctactttgaattgcccgaggatcatatcgagggcccggcgcacggc 

29101 + + + + + + 29160 

aggccactcaaaacgatgaaacttaacgggctcctagtatagctcccgggccgcgtgccg 

Haell 
I 

gtccggcttaccgcccagggagagcttgcccgtagcctgattcgggagtttacccagcgc 

29161 + + + + + + 292 20 

caggccgaatggcgggtccctctcgaacgggcatcggactaagccctcaaatgggtcgcg 

ECOO109I 
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Psp5II 

Bl. . sanDi Aloi 

I I I 

cccctgctagttgagcgggacaggggaccctgtgttctcactgtgatttgcaactgtcct 

29221 + + + + + + 29280 

ggggacgatcaactcgccctgtcccctgggacacaagagtgacactaaacgttgacagga 

Bglll 

Bglll BstYI 
Styl BstYI Pad I 

i III 
aaccttgqattacatcaagatcTTAATTAAgatcttattccctttaactaataaaaaaaa 

29281 _ y _% + + + + + 29340 

ttggaacctaatgtagttctagAATTAATTctagaataagggaaattgattatttttttt 

Apol BspGI 
I I 

ataataaagcatcacttacttaaaatcagttagcaaatttctgtccagtttattcagcag 

29341 + + + + + + 29400 

tattatttcgtagtgaatgaattttagtcaatcgtttaaagacaggtcaaataagtcgtc 

BseRI Acelll 

I 1 
cacctccttgccctcctcccagctctggtattgcagcttcctcctggctgcaaacttcct 

29401 + + + + + + 29460 

gtggaggaacgggaggagggtcgagaccataacgtcgaaggaggaccgacgtttgaaaga 

Xcml 
I 

ccacaatctaaatggaatgtcagtttcctcctgttcctgtccatccgcacccactatctt 

29461 + + + + + + 29520 

ggtgttagatttaccttacagtcaaaggaggacaaggacaggtaggcgtgggtgatagaa 

Taqll BssHII Eco57I 

I i i 

catgttgttgcagatgaagcgcgcaagaccgtctgaagataccttcaaccccgtgtatcc 

29521 + + + + + + 29580 

gtacaacaacgtctacttcgcgcgttctggcagacttctatggaagttggggcacatagg 

BsaXI 
BsaWI I 
BciVl BsrFI I 
Ndel I PinAI I BseRI Mmel 

I I I I I ! 

atatgacacggaaaccggtcctccaactgtgccttttcttactcctccctttgtatcccc 

29581 + + + + + + 29640 

tatactgtgcctttggccaggaggttgacacggaaaagaatgaggagggaaacatagggg 

BciVI 
I 

caatgggtttcaagagagtccccctggggtactctctttgcgcctatccgaacctctagt 

29641 + + + + + + 29700 

gttacccaaagttctctcagggggaccccatgagagaaacgcggataggcttggagatca 

Nspl BsrFI 

Tthlllll SphI BspGI NgoAIV 

II II 
tacctccaatggcatgcttgcgctcaaaatgggcaacggcctc tctctggacgaggccgg 

29701 + + + + + + 29760 

atggaggttaccgtacgaacgcgagttttacccgttgccggagagagacctgctccggcc 

Ban 1 1 
Bspl286l 

BsaXI Hin4l BplI 

I I I 

caaccttacctcccaaaatgtaaccactgtgagcccacctctcaaaaaaaccaagtcaaa 

29761 + + + + + + 29820 

gttggaatggagggttttacattggtgacactcgggtggagagtttttttggttcagttt 

Bsgl Tthlllll 
I I 

cataaacctggaaatatctgcacccctcacagttacctcagaagccctaactgtggctgc 

29821 + — + + + + + 29880' 

gtatttggacctttatagacgtggggagtgtcaatggagtcttcgggattgacaccgacg 

HgiEII Bsbl Eco0109l 

I I 1 

cgccgcacctctaatggtcgcgggcaacacact caeca tgcaatcacaggccccgctaac 

29881 + +- + + + + 29940 

gcggcgtggagattaccagcgcccgttgtgtgagtggtacgttagtgtccggggcgattg 

BsiHKAI 

Bspl286I ECOO109I 
BseSI I PspSH 
ApaLI I I BsrDI Styl I Taqll 

III ! II I 

cqtqcacgactccaaacttagcattgccacccaaggacccctcacagtgtcagaaggaaa 

29941 — — — — -+ +- ----+ + + + 30000 

gcacgtgctgaggtttgaatcgtaacggtgggttcctggggagtgtcacagtcttccttt 
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i Tthlllll / 

Nhel _ .51091 I BLsI 

III ' 
gctagccctgcaaacatcaggccccctcaccaccaccgatagcagtacccttactatcac 

30001 + + + + + + 30060 

cgatcgggacgtttgtagtccgggggagtggtggtggctatcgtcatgggaatgatagtg 

Banll 

Xcml Bspl286I 

i I 
tgcctcaccccctctaactactgccactggtagcctgggcattgacttgaaagagcccat 

30061 + + + + + + 30120 

acggagtgggggagattgatgacggtgaccatcgaacccgtaactgaactt tctcgggta 

Banll 
Bspl286I Nspl 
I I 

ttatacacaaaatggaaaactaggactaaagtacggggctcctttgcatgtaacagacga 

30121 + + + + + + 30180 

aatatgtgttttaccttttga tcctgatt tea tgccccgaggaaacgtaca ttgtc tgc t 

BspGI Vspl 
I I 

cctaaacactttgaccgtagcaactggtccaggtgtgactattaataatacttccttgca 

30181 + + + + + + 30240 

ggatttgtgaaactggcatcgttgaccaggtccacactgataattattatgaaggaacgt 

Sty I Bpml 

I I 

aactaaagttactggagccttgggttttgattcacaaggcaatatgcaacttaatgtagc 

30241 + + + + + + 30300 

t tgatttcaatgacctcggaacccaaaactaagtgttccgttatacgttgaattacatcg 

Hin4l BsaHI 
I I 

aggaggactaaggat tgattc tcaaaacagacgccttatacttgatgt tagtta teegt t 

30301 + + + + + + 30360 

tcctcctgattcctaactaagagttttgtctgcggaatatgaactacaatcaataggcaa 

Apal 
Banll 
Bspl286l 
Bmgl 
BseSI 
EcoOlO 9 1 1 
EcoO109l I I 
I I I 

tgatgctcaaaaccaactaaatctaagactaggacagggccctctttttataaactcagc 

30361 + + + + + + 30420 

actacgagttttggttgatttagattctgatcctgtcccgggagaaaaatatttgagtcg 

Hael 

PflMI RleAI StuI 

I I ! 

ccacaacttggatattaactacaacaaaggcctttacttgtttacagcttcaaacaattc 

30421 + + + + + + 30480 

ggtgttgaacctataattgatgttgtttccggaaatgaacaaatgtcgaagtttgttaag 

Tthlllll 

Smll BpulOl styl I 

Tthlllll I Hindi I Bce83l| I 
Hindi 1 1 I I Hpal 1 Btsl I I I Sfcl 
III II I I I I 

caaaaagcttgaggttaacctaagcactgccaaggggttgatgtttgacgctacagccat 

30481 + + + + + + 30540 

gtttttcgaactccaattggattcgtgacggttccccaactacaaactgcgatgtcggta 

Vspl Apol Drdll 

I I I 

agccattaatgcaggagatgggcttgaatttggttcacctaatgcaccaaacacaaatcc 

30541 + + + + + + 30600 

tcggtaattacgtcctctacccgaacttaaaccaagtggattacgtggtttgtgtttagg 

BstDSI 
Ncol 
Styl 
Hael I 

Mscll Tthlllll 
Tthlllll Eael || Hael Apol Drdll IEcoNI 

I lit I I III 

cctcaaaacaaaaat tggccatggcc tagaat t tgat tcaaacaaggc tatggt tcctaa 

30601 + + + + + + 30660 

ggagttttgtttttaaccggtaccggatcttaaactaagtttgttccgataccaaggatt 

Hael BanI 

I I 
actaggaactggccttagttttgacagcacaggtgccattacagtaggaaacaaaaataa 

30661 + + + + + + 30720 

tgat cc ttgaccggaatcaaaactgtcgtgtccacggtaatgtca tec tttgtttt tat t 



FIGURE 28 



AccI / 
• . Sfcl | 

Bsaxi Acelll I I 

! Ill 
tgataagctaactttgtggaccacaccagctccatctcctaactgtagactaaatgcaga 

30721 + + + + + + 30780 

actattcgat tgaaacacctggtgtggtcgaggtagaggattgacatc tgatt tacgtct 

Sfcl 
I 

gaaagatgctaaactcac tt tggtcttaacaaaa tgtggcagt caaatact tgc tacagt 

30781 + + + + + + 30840 

ct ttctacga t 1 tgagtgaaaccagaat tgt t ttacaccgtcagt t ta tgaacgatgtca 

BsiHKAI 

PflMI Bspl286l 
1 I 
t tcagttttggctgttaaaggcagtttggctccaatatctggaacagttcaaagtgctca 

30841 + + + + + + 30900 

aagtcaaaaccgacaatttccgtcaaaccgaggt tatagacct tgtcaagt ttcacgagt 

BspGI 
I 

tcttat tataagatttgacgaaaatggagtgctactaaacaattccttcctggacceaga 

30901 + + + + + + 30960 

agaataatattctaaactgcttttacctcacgatgatttgttaaggaaggacctgggtct 

BstXI Bglll 

Sspll BstYI Mmel Eco57l 

II I I I 

atattggaactttagaaatggagatcttactgaaggcacagcc tatacaaacgc tgttgg 

30961 + + + + + + 31020 

tataaccttgaaatctttacctctagaatgac tt ccgtgtcggatatgt ttgcgacaacc 

atttatgcctaacctatcagcttatccaaaatctcacggtaaaactgccaaaagtaacat 

31021 + + + + + + 31080 

taaatacggattggatagtcgaataggttttagagtgccattt tgacggtt t teat tgt a 

tgtcagtcaagtttacttaaacggagacaaaactaaacctgtaacactaaccat tacact 

31081 + + + + + + 31140 

acagtcagt tcaaatgaatt tgeetc tgt tt tgatt tggacat tg tga t tggtaatg tga 

MslI 
I 

aaacggtacacaggaaacaggagacacaactccaagtgcatac tc tatgtcat t ttcatg 

31141 + + + + + + 31200 

tttgccatgtgtcct ttgtcctc tgtgttgaggt tcacgtatgagatacagtaaaagtac 

Hael 
MscI 

Eael | Vspl Sspl 

II I I 

ggactggtctggccacaactacattaatgaaatatttgccacatcctcttacactttttc 

31201 + + + + + + 31260 

cctgaccagaccggtgttgatgtaattactttataaacggtgtaggagaatgtgaaaaag 

BsrDl Afllll Muni 

I I I 

atacattgcccaagaataaagaatcgtttgtgttatgtttcaacgtgt ttattt ttcaat 

31261 + + + + + + 31320 

tatgtaacgggttct tat ttcttagcaaacacaa tacaaagt tgcacaaataaaaagt ta 

Apol 
I 

tgcagaaaatttcaagtcatt tt tcattcagtagtatagccccaccaccacatagcttat 

31321 + + + + + + 31380 

acgtcttttaaagttcagtaaaaagtaagtcatcatatcggggtggtggtgtatcgaata 

BspMI 
I 

acagatcaccgtaccttaatcaaactcacagaaccctagtattcaacctgccacctccct 

31381 + + + + + + 31440 

tgtctagtggcatggaattagtttgagtgtct tggga tea taagt tggacggtggaggga 

Bsbl TatI Hael 
I I I 

cccaacacacagagtacacagtcctttctccccggctggccttaaaaagcatcatatcat 

31441 + + + + + + 31500 

gggt tgtgtgtctca tgtgtcaggaaagaggggccgaccggaa 1 1 1 1 1 cgtagt atagta 

gggtaacagacatat tct taggtgttatat tccacacggt t tcctgtcgagccaaacgc t 

31501 + + + + + + 31560 

cccattgtctgtataagaatccacaatataaggtgtgccaaaggacagctcggt ttgega 

Acelll MspAlI 
Smal Af III I PvuII 
Vspl Aval I Smll | BspGI I 
i II El II 
catcagtgat at taa taaactccccgggcagc tcact taagt tea tgt cgc tgt ccagct 
31561 + + + + + + 31620 



FIGURE 28 



gtagtcacta , latttgaggggcccgtcgagtgaattcaagtacagc. Jgccga 
Bpull02l 

AlwNl I Mmel 
I I I 

gctgagccacaggctgctgtccaacttgcggttgcttaacgggcggcgaaggagaagtcc 

31621 + + + + + + 31680 

cgactcggtgtccgacgacaggttgaacgccaacgaattgcccgccgcttcctcttcagg 

PstI 

MslI Bcgl I 

Hin4l [ Sfcl I I 

II III 
acgcctacatgggggtagagtcataatcgtgcatcaggatagggcggtggtgctgcagca 

31681 + + + + + + 31740 

tgcggatgtacccccatc tcagta ttagcacgtagtcctatcccgccaccacgacgtcgt 

PstI Btsl 
Bcgl Sbfl MslI I 

BssHII BsrBIl Sfcl i BseRII | 

I I I I I Ml 

gcgcgcgaataaactgctgccgccgccgc tccgtcctgcaggaatacaaca tggcagtgg 

31741 + + + + + + 31800 

cgcgcgcttat t tgacgacggcggcggcgaggcaggacgtcct tatgt tgtaccgtcacc 

Haell 

BbvCI ' BsaHI I Bspl2 86I 

BpulOl Narl I Bmgl I 

Bsal BanI I I BseSI I 

I Ml II 

tctcctcagcga tgattcgcaccgcccgcagcataaggcgcct tgtcctccgggcacagc 

31801 + + + + + + 31860 

agaggagtcgctactaagcgtggcgggcgtcgtattccgcggaacaggaggcccgtgtcg 

Sfcl 

AlwNIlPstI Sspl 
III I 
agcgcaccctga tctcac ttaaatcagcacagtaactgcagcacagcaccacaa tattgt 

31861 + + + + + + 31920 

tcgcgtgggactagagtgaat ttagtcgtgtcat tgacgtcgtgtcgtggtgt tataaca 

RleAI 
Haell I BciVI 
I I I 

tcaaaatcccacagtgcaaggcgctgtatccaaagctcatggcggggaccacagaaccca 

31921 + + + + + + 31980 

agttttagggtgtcacgttccgcgacataggtttcgagtaccgcccctggtgtcttgggt 

Hael 
MscI 
Eael . I 
BsaAI I I 

Pmll | I BspMl BspGl 
III I I 

cgtggccatcataccacaagcgcaggtagattaagtggcgacccctcataaacacgctgg 

31981 + + + + + + 32040 

gcaccggtagtatggtgttcgcgtccatctaattcaccgctggggagtatttgtgcgacc 

Kpnl 

Nspl BanI | 

I I I 

acataaacattacctcttttggcatgttgtaattcaccacctcccggtaccatataaacc 

32041 + + + + + + 32100 

tgtatttgtaatggagaaaaccgtacaacattaagtggtggagggccatggtatatttgg 

Hael 

Haell MscI 
BsaHI | Eael I BspMI 

Narl | MspAlI | | BsrFIl 

BanI I I Pvull I I NgoAIV! 

III III II 

tctgattaaacatggcgccatccaccaccatcctaaaccagctggccaaaacctgcccgc 

32101 + + + + + + 32160 

agactaatttgtaccgcggtaggtggtggtaggatttggtcgaccggttttggacgggcg 

PstI 

Btsl I Banll 
Sfcl I Bspl286I 
I I I 
cggctatacactgcagggaaccgggactggaacaatgacagtggagagcccaggactcgt 

32161 + '- + + + + + 32220 

gccgatatgtgacgtcccttggccctgaccttgt tactgtcacctctcgggtcctgagca 

BstDSI BsaAI 
Ncol Pmll 
Styl Real EcoRV Bsbl AflHI I 

I II III 

aaccatggatcatcatgctcgtcatgatatcaatgttggcacaacacaggcacacgtgca 

32221 + + + + + + 32280 

t tggtacctagtagtacgagcagtactatagttacaaccgtgttgtgtccgtgtgcacgt 
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BsO ; 

Bsu36l \ Drdll 

I I I 

tacacttcctcaggattacaagctcctcccgcgttagaaccatatcccagggaacaaccc 

32281 + + + + + + 32340 

atgtgaaggagtcctaatgttcgaggagggcgcaatcttggtatagggtcccttgttggg 

PstI 

BtsI | Bbsl 

Sfcl | RleAI | BsaAI Dralll 
II II! I 

attcctgaatcagcgtaaatcccacactgcagggaagacctcgcacgtaactcacgttgt 

32341 + + + +. + + 32400 

taaggacttagtcgcatttagggtgtgacgtcccttctggagcgtgcat tgagtgcaaca 

MspAlI 
Bpml | 
I I 

gcattgtcaaagtgttacattcgggcagcagcggatgatcctccagtatggtagcgcggg 
32401 + + + + + + 3246O 

cgtaacagtttcacaatgtaagcccgtcgtcgcctactaggaggtcataccatcgcgccc 

AccI 
I 

tttctgtctcaaaaggaggtagacgatccctactgtacggagtgcgccgagacaaccgag 

32461 + --+ + + + + 32520 

aaagacagagtt ttcctccatctgctagggatgacatgcctcacgcggctctgt tggctc 

Pf 111081 

Bsbl | Tthllll 

I I I 

atcgtgttggtcgtagtgtcatgccaaatggaacgccggacgtagtcatatttcctgaag 

32521 + + + + + + 32580 

tagcacaaccagcatcacagtacggtttaccttgcggcctgcatcagtataaaggacttc 

BsmBI 

Bglll Bsawi f 

SexAI Eco57I BstYI Tthlllll I Bsal 

I I I III 

caaaaccaggtgcgggcgtgacaaacagatctgcgtctccggtctcgccgcttagatcgc 

32581 + + + + + + 32640 

gttttggtccacgcccgcactgtttgtctagacgcagaggccagagcggcgaatctagcg 

Haell 
Xcml 
BsaHI 1 
Narl | 
Banl I I 
I i I 

tctgtgtagtagttgtagtatatccactctctcaaagcatccaggcgccccctggcttcg 

32641 + + + + + + 32700 

agacacatcatcaacatcatataggtgagagagtttcgtaggtccgcgggggaccgaagc 

MspAlI 
I 

ggttctatgtaaactccttcatgcgccgctgccctgataacatccaccaccgcagaacaa 
32701 + + + + + + 3 2760 

ccaagatacatttgaggaagtacgcggcgacgggactattgtaggtggtggcgtcttatt 

BsrBI 
Earl I 
sapi | 

Taqll Acelll | | 

1 III 
gccacacccagccaacctacacattcgttctgcgagCcacacacgggaggagcgggaaga 

32761 + + + + + + 32820 

cggtgtgggtcggttggatgtgtaagcaagacgctcagtgtgtgccctcct.cgcccttct 

Bglll 

BseRI Drdll BstYI 
I 1 I 

gctggaagaaccatgtttttttttttattccaaaagattatccaaaacctcaaaatgaag 

32821 + + + + + + 32880 

cgaccttcttggtacaaaaaaaaaaataaggt tt tctaataggLt ttggagtttcacttc 

BsaWI Sfcl 
I I 
atctattaagtgaacgcgctcccctccggtggcgtggtcaaactctacagccaaagaaca 

32881 + + + + + + 32940 

tagataattcacttgcgcgaggggaggccaccgcaccagtttgagatgtcggtttcttgt 

gataatggcatttgtaagatgttgcacaatggcttccaaaaggcaaacggccctcacgtc 

32941 + + + + + + 33000 

ctattaccgtaaacattctacaacgtgttaccgaaggttttccgt ttgccgggagtgcag 

BseRI 

Eco57X HgiEII I 

I I I 

caagtggacgtaaaggctaaacccttcagggtgaatctcctctataaacattccagcacc 
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33001 + i: } + + + + i + 3306O 

gttcacctgcc . ,'ccga tttgggaagtcccac t tagaggagatatttgta^g tcgcgg 

ttcaaccatgcccaaataattctcatctcgccaccttcccaatatatctctaagcaaatc 
33061 + _-_+ + + + + 33120 

aagttggtacgggtttattaagagtagagcggtggaagagttatatagagattcgtttag 
Bpml 

Eael I Bce83l 
Sspl Gdill ] Eco57l Haell Smll 

ill II E 

ccgaatattaagtccggccattgtaaaaatctgctccagagcgccctccaccttcagcct 

33121 + + + + + + 33180 

ggct tataat tcaggccggtaacatt tt tagacgaggtct cgcgggaggtggaagtcgga 

Tthlllll 
Real | Apol 

I I I 

caagcagcgaatcatgattgcaaaaattcaggttcctcacagacctgtataagattcaaa 
33181 + + + + + + 33240 

gttcgtcgcttagtactaacgtttttaagtccaaggagtgtctggacatattctaagttt 

Eco0109I MspAlI Bsgl 

PspBlI PvuII BspMI 

I I I 

agcggaacattaacaaaaataccgcgatcccgtaggtccc ttcgcagggccagc tgaaca 

33241 + - + + + + + 33300 

tcgccttgtaattgtttttatggcgctagggcatccagggaagcgtcccggtcgacttgt 

Eael 
Gdill 

MslI Bsgl | 

I I I 

taatcgtgcaggtctgcacggaccagcgcggccacttccccgcc'aggaaccttgacaaaa 

33301 + + + + + + 33360 

attagcacgtccagacgtgcctggtcgcgccggtgaaggggcggtccttggaactgtttt 

RleAI 
I 

gaacccacactgattatgacacgcatactcggagctatgctaaccagcgtagccccgatg 

33361 + + + + + + 33420 

cttgggtgtgactaatactgcgcgtatgagcctcgatacgatCggtcgcatcggggctac 

Hindi I I 
t 

taagctttgttgcatgggcggcgatataaaatgcaaggtgctgctcaaaaaatcaggcaa 

33421 + + + + + + 3348O 

attcgaaacaacgtacccgccgctatatt ttacgttccacgacgagt tttctagtccgt t 

Pflll08I MslI BspMI 

I I ! 

agcctcgcgcaaaaaagaaagcacatcgtagtcatgctcatgcagataaaggcaggtaag 

33481 + + + + + + 33540 

teggagegegtt tt t tct ttcgtgtagca tcagtacgagtacgtctat t tccgtccat tc 

Nspl 

BsaWI AflHI I 

BspEI Drdll BspLUllI I Tthlllll 

II III 
ctccggaaccaccacagaaaaagacaccatttttctctcaaacatgtctgcgggtttctg 

33541 + + + + + + 336OO 

gaggccttggtggtgtct ttt tctgtggtaaaaagagagt ttgtacagacg.cccaaagac 

Dral 
I 

cataaacacaaaataaaataacaaaaaaacatttaaacattagaagcctgtcttacaaca 
33601 + + + + + + 3366O 

gtatttgtgttttattttattgtttccttgtaaatttgtaatctccggacagaatgttgt 

Bgll 
Eael BsrFI I 
Gdill NgoAIVI 
I I I 

ggaaaaacaacccttataagcataagacggactacggccatgccggcgtgaccgtaaaaa 

33661 + + + + + + 33720 

cctt tttgttgggaatat teg tat tc tgcctgatgccggtacggccgcactggcat ttt t 

BsaWI 

Taqll BspEI 
BstEII BseRI IHin4l Acelll j 
I III II 
aactggtcaccgtgattaaaaagcaccaccgacagctcctcggtcatgtccggagtcata 
33721 + + + + + 33780 

ttgaccagtggcactaatttttcgtggtggctgtcgaggagccagtacaggcctcagtat 

Taqll BsiEI 
I t 
atgtaagactcggtaaacacatcaggttgattcatcggtcagtgctaaaaagcgaccgaa 

33781 + + + + + + 33840 

tacattctgagccatttgtgtagtccaactaagtagccagtcacgatt tttcgctggctt 
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Taqll 
Smal I 
Aval I I 
I ! I 

atagcccgggggaatacatacccgcaggcgtagagacaacattacagcccccataggagg 

33841 + + + + + + 33900 

tatcgggcccccttatgtatgggcgtccgcatctctgttgtaatgtcgggggtatcctcc 

Avrll 

Vspl Styl 
! I 
tataacaaaa t taataggagagaaaaacacataaacacctgaaaaaccctcctgcc tagg 

33901 + + + + + + 33960 

a tat tgt tt taattatcc tctct t t t tgtgtatttgtggactt tt tgggaggacggatcc 

Haell 

Bprnl BsrBI Eco47lII i MspAlI 

I ! Ill 

caaaatagcaccctcccgctccagaacaacatacagcgcttcacagcggcagcctaacag 

33961 + + + + + + 34020 

gttttatcgtgggagggcgaggtcttgttgtatgtcgcgaagtgtcgccgtcggat tgtc 

Ban I 
I 

tcagccttaccagtaaaaaagaaaacctattaaaaaaacaccactcgacacgqcaccagc 

34021 + -+ + + + + 34080 

agtcggaatggtcattttttcttttggataatttttttgtggtgagctgtgccgtggtcg 

Acelll Bsgl 
I I 
t caatcagtcacagtgtaaaaaagggccaagtgcagagcgagtatatataggac taaaaa 

34081 + + + + + + 34140 

agttagtcagtgtcacattttttcccggttcacgtctcgctcatatatatcctgattttt 

Taqll 
I 

atgacgtaacggttaaagtccacaaaaaacacccagaaaaccgcacgcgaacctacgccc 

34141 + + + + + + 34200 

tactgcattgccaat ttcaggtgttt tttgtgggtct tttggcgtgcgcttggatgcggg 

RleAI 
I 

agaaacgaaagccaaaaaacccacaacttcctcaaatcgtcacttccgttt tcccacgtt 

34201 + + + + + + 34260 

tctttgctttcggttttttgggtgttgaaggagtttagcagtgaaggcaaaagggtgcaa 

BsaAI 

SnaBI Bsbl Ecil 

I I I 

acgtaacttcccattttaagaaaactacaattcccaacacatacaagttactccgcccta 

34261 + + + + + + 34320 

tgcattgaagggtaaaattct tttgatgttaagggttgtgtatgt tcaatgaggcggga t 

aaacctacgtcacccgccccgttcccacgccccgcgccacgtcacaaactccaccccctc 

34321 + + + + + + 34380 

tttggatgcagtgggcggggcaagggtgcggggcgcggtgcagtgtttgaggtgggggag 

at tatcatattggc ttcaatccaaaataaggta tat tat tgatga tg 

34381 + + + + 34427 

taatagtataaccgaagttaggtt ttattccatataataactactac 

Enzymes that do cut : 



Aarl 


Aatll 


AccI 


Acelll 


Ac 11 


Af III 


Af 1III 


Ahdl 


Alol 


AlwNI 


Apal 


ApaLI 


Apol 


ASCI 


Aval 


Avrll 


Bael 


BamHI 


BanI 


Banll 


Bbsl 


BbvCI 


Bce83I 


Bcgl 


BciVI 


Bell 


Bgll 


Bglll 


Bmgl 


Bmrl 


BplI 


Bpml 


BpulOI 


Bpull02I 


Bsal 


BsaAI 


BsaBI 


BsaHl 


BsaWI 


BsaXI 


Bsbl 


BseRI 


BseSI 


Bsgl 


BsiEI 


BsiHKAI 


BsmI 


BsmBI 


Bsp2 4I 


Bspl286l 


BspEI 


BspGI 


BspLUllI 


BspMI 


BsrBI 


BsrDI 


BsrFI 


BsrGI 


BssHII 


BssSI 


BstAPI 


BstDSI 


BstEII 


BstXI 


BstYI 


BstZ17I 


Bsu36l 


BtsI 


Clal 


Dral 


Drain 


DrdI 


Drdll 


Eael 


EagI 


Earl 


Ecil 


Eco47III 


Eco57I 


EcoNI 


EcoO109l 


ECORI 


EcoRV 


Fsel 


Fspl 


Gdill 


Hael 


Haell 


HaelV 


HgiEII 


Hin4I 


Hindi 


Hindi II 


Hpal 


Kpnl 


Mlul 


Mmel 


Mscl 


MslI 


MspAlI 


Muni 


Narl 


Ncol 


Ndel 


NgoAIV 


Nhel 


NotI 


Nrul 


Nsil 


Nspl 


Pad 


Pf 111081 


PflMI 


PinAI 


Pmel 


Pmll 


PshAI 


PspBII 


PstI 


Pvul 


PvuII 


Real 


RleAI 


RsrII 


SacI 


SacII 


Sail 


SanDI 


Sapl 


Sbfl 


Seal 


SexAI 


Sfcl 


Sf il 


Sgf I 


SgrAI 


Smal 


Smll 


SnaBI 


Spel 


Sphl 


Srf I 


Sse8647l 


Sspl 


StuI 


Styl 


Sun I 


Swal 


Taqll 


TatI 


Tthllll 


Tthlllll 


UbaLI 


Vspl 


Xbal 


Xcml 


Xhol 


XmnI 







Enzymes that do not cut: 



NspV 
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33001 + ; » + + + "■■ + 33060 

gttcacctgco. . /ccga tttgggaagtcccact tagaggagatatt tgtaa^gtcgcgg 

ttcaaccatgcccaaataattctcatctcgccaccttctcaatatatctctaagcaaatc 

33061 + + + + + + 33120 

aagttggtacgggtttattaagagtagagcggtggaagagttatatagagattcgtttag 

Bpml 

Eael | Bce83I 
Sspl Gdill I Eco57l Haell Smll 

111 II I 

ccgaatattaagtccggccattgtaaaaatctgctccagagcgccctccaccttcagcct: 

33121 + + + + + + 3318O 

ggcttataattcaggccggtaacatt tttagacgaggtct cgcgggaggtggaagt cgga 

Tthlllll 
Real | Apol 

I i I 

caagcagcgaatcatgattgcaaaaattcaggCCcctcacagacctgtataagattcaaa 

33181 + + + + .r + + 33240 

gttcgtcgcttagtactaacgtttttaagtccaaggagtgtctggacatattctaagttt 

EcoOl0 9I MspAlI Bsgl 

PspBlI Pvull BspMI 

I I 1 

agcggaacattaacaaaaataccgcgatcccgtaggtccc t tcgcagggccagc tgaaca 

33241 + -+ + + + + 33300 

tcgccttgtaattgtttttatggcgctagggcatccagggaagcgtcccggtcgacttgt 

Eael 
Gdill 

Msll Bsgl I 

1 I I 

taatcgtgcaggtctgcacggaccagcgcggccacttccccgccaggaaccttgacaaaa 
33301 + + + + + + 3336O 

attagcacgtccagacgtgcctggtcgcgccggtgaaggggcggtccttggaactgtttt 

RleAI 

t 

gaacccacactgattatgacacgcatactcggagctatgctaaccagcgtagccccgatg 

33361 + + + + + + 33420 

c ttgggtgtgac taatac tgtgcgtatgagcctcgatacgattggtcgcatcggggctac 

Hindlll 
I 

taagctttgttgcatgggcggcgatataaaatgcaaggtgctgctcaaaaaatcaggcaa 

33421 + + + + + + 33480 

attcgaaacaacgtacccgccgctatattttacgttccacgacgagttttttagtccgtt 

Pflll08I Msll BspMI 
t I I 
agcctcgcgcaaaaaagaaagcacatcgtagtcatgctcatgcagataaaggcaggtaag 
33481 + + + + + + 33540 

tcggagcgcgttttttctttcgtgtagcatcagtacgagtacgtctatttccgtccattc 

Nspl 

BsaWI Af 1III I 

BspEI Drdll BspLUllI I Tthlllll 

I f III 

ctccggaaccaccacagaaaaagacacca tt t 1 1 ctctcaaacatgtctgcgggtt tctg 

33541 + + + + + + 33600 

gaggect tggtggtgtc 1 1 tt tctgtggtaaaaagagagt ttgtacagacgcccaaagac 

Dral 
I 

cataaacacaaaataaaataacaaaaaaacatttaaacat tagaagcctgtcttacaaca 

3 3 601 + + + + + + 33660 

gtatttgtgttttattttattgtttttttgtaaatttgtaatc ttcggacagaatgttgt 

Bgll 

Eael BsrFI I 
Gdill NgoAIVI 
I I I 

ggaaaaacaaccct tataagcataagaeggae taeggeca tgccggcgtgaccgtaaaaa 

33661 + + + + + + 33720 

cctt tttgttgggaatattcgtattc tgcctgatgccggtacggccgcactggcat ttt t 

BsaWI 

Taqll BspEI 
BstEII BseRI |Hin4I Acelll I 

! Ill II 

aactggtcaccgtgattaaaaagcaccaccgacagctcctcggtcatgtccggagtcata 

33 721 + + + + + + 33780 

ttgaccagtggcactaatttt tcgtggtggctgtcgaggagccagtacaggcctcagtat 

Taqll BsiEI 
I I 
atgtaagactcggtaaacacatcaggttgattcatcggtcagtgctaaaaagcgaccgaa 

33781 + + + + + + 33840 

tacattctgagccatttgtgtagtccaactaagtagccagtcacgatttttcgctggctt 
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